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Dear Reader: 

Enclosed for your review and comment is the Drafi Environmental Impact Statement (EIS) for 
the Gallatin River Outstanding Resource Water Designation. 

fn December 2001, the Montana Board of Environmental Review (BER) received a petition to 
designate the Gallatin River as an outstanding resource water (ORW) from the Yellowstone 
National Park boundary to Spanish Creek. At its March 2002 meeting, the BER ordered the 
Montana Oeparimenl of Environmental Quality (DEQ) to prepare an EIS to disclose the potential 
impacts of ORW designation. 

Under the Proposed Action, the BER would draft a rule for the Administrative Rules of Montana 
designating the river an ORW, The legislature would have to approve legislation to impfement 
the rule. The Draft EIS analy?es the potential impacts of the proposed action as well as the 
potential impacts of alternatives: 1 ) the No Action Altemative (not designating the Gallatin River 
an ORW]; and 2) the Cumulative Impacts Analysis Alternative (not designating the river an 
ORW but exercising DEQ's discretion to consider the cumulative impacts of pollutant sources). 
The Draft EIS addresses issues and concerns raised during the public scoping period of 
November 25, 2005, to December 28, 2005, and during the public scoping meeting held in 
Gallatin Gateway on December 12, 2005 

Public comments concerning the adequacy and accuracy of the Draft EIS will be accepted until 
October 27. 2006. Written comments may be sent to the Montana Department of 

Environmental Quality, Director's Office, PO Box 200901, Helena, MT 59620-0901 attn" Greq 
Hallsten. ^ 

A public hearing to receive verbal and written comments will be held during the comment period. 
Hearing detalfs will be announced through area media. 

The Final EIS might only contain public comments and responses and changes to the Draft EIS 
Please keep this Draft EIS for future reference. 



Richard H. Opper, Director 

Slate of Montana 

Department of Environmental Quality 
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Executive Summary 

Introduction 

This draft En vii-on menial Impact Slalemenl (DEIS) has been prepared lo assess the impacts of 
designating a I'each of the Gallatin River as an Outstanding Resource Water (ORW). In 1995 
Monlana passed legislation allowing such designation, and in 2001 the Montana Board of 
Environmental Review (Board) was petitioned to consider designating the reach of the Gallatin 
River fi-om the Yellowstone National Park boundary' downstream to the river's confluence with 
Spanisli Creek (Figure I), as Montana's first ORW outside of a national park or wilderness. The 
geographic scope of this EIS includes the ORW reach and lands around the ORW which have a 
hydrologic connection to this reach. The ORW designation would protect water quality in the 
reach by prohibiting ceilain actions that would decrease its current level of quality. Upon review 
of this EIS, the Board may inhiate rulemaking to classify' the specified reach of the Gallatin 
River as an ORW; however, the designation as an ORW will not become effective until the 
Montana State Legislature votes to approve it. 

Purpose and Benefits of the Proposed Action 

The purpose and benefit of the proposed action is to protect existing water quality in the ORW 
reach of the Gallatin River. Under ORW status the DEQ could not grant an authorization to 
degrade water quality, nor could it allow a new or increased point soui'ce discharge that resulted 
in a permanent change in the water quality of the ORW reach. The petitioner believes that this 
level of protection is necessary due to the current high water quality, and due to potential sources 
of degradation. Six of the nine major tributaries in the upper Gallatin River drainage are 
currently listed as having impaired water quality. Further, the Montana Water Quality Act allows 
users to apply for discharges that may i-esult in degradation of existing water quality. Finally, 
county zoning and DEQ regulations (including point source nondegradation reviews) allow for 
incremental reductions in water quality. Thus, the petitioner held that ORW status is the only 
regulation that would allow for protection of the ORW reach by pi'eserving the current high 
quality of water in the pro|X)sed ORW reach. The Boaixl will review this DEIS and determine 
whether it agrees with the petitioner on this count. 

Alternatives Description 

Several alternatives are considered in this DEIS, and some were eliminated from further 
consideration. The alternatives fully evaluated in the DEIS are the No Action Alternative, the 
Proposed Action Alternative (ORW designation,) and the Cumulative Impacts Analysis 
Ahemative, under which DEQ would exercise existing authonty to evaluate cumulative impacts 
to water quality. 

No Action Alternative 

Under the No Action Ahernative, the Board would not initiate rule making and ORW 
designation would not proceed. Current water qualiiy laws would remain in force and there 
would be no changes to DEQ's water quality management in the proposed ORW reach. DEQ 
could issue authorizations to degrade, and permits for new and increased point source discharge. 
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Narralive water quality standards could be used in lieu of numeric standaids. Waler quality could 
be allowed to degrade to current state standards, but could not exceed those standards. 

Proposed Action Alternative: Outstanding Resource Water Designation 

Under the Pioposed Action Alternative, the Gallatin River would be designated an ORW from 
the Yellowstone National Paik boundary' to the river's confluence with Spanish Creek. Under 
this designation DEQ could not allow any activity that caused any permanent change to water 
quality within this reach. DEQ could not issue any authorizations to degrade. 

To implement the Proposed Action Alternative DEQ developed a footprint, a map of land areas 
that have a direct hydrologic connection to the surface waters of the pi-oposed ORW reach. Any 
planned developments that would discharge wastewater to gi-ound or surface water within the 
footprint would have to pass water quality reviews showing that their impacts, when reviewed 
cumulatively with other discharges, would be below numeric trigger values for water quality 
standai-ds. No narralive water quality standard would be used. The two trigger values most 
relevant to development and waler quality in the proposed ORW I'each are measures of 
phosphorus and nitrogen/nitrate. If conventional methods of wastewater treatment for a 
development did not meet ORW limits, then alternative methods of wastewater treatment would 
need to be used for development to proceed. All developments would be held to the same 
standaids in terms of allowable wastewater nutrient discharges. Under the Pioposed Action 
Alternative each development that contributed to the allowable nutrient load to the Gallatin River 
would reduce the remaining load. Therefore, later developments may have lo meet stricler 
wastewater discharge concentration crileria. 

Cumulative Impacts Analysis Alternative 

Under the Cumulative Impacts Analysis Alternative, DEQ would exercise its discretion to 
evaluate the impact of developments to surface water quality when added to those of other past 
and pending |>ermits. Although DEQ has the authority to |>erform this kind nondegradation 
review, its current policy is to evaluate each development independently. Similar to the Pioposed 
Action Ahernative, this alternative would use the footprint, which indicates which lands have a 
direct hydi-ologic connection to the surface waters of the Gallatin River. However, under this 
alternative, if a development did not meet the nondegradation standaids, the owner could apply 
for an authorization to degrade, and could request use of a nairative water quality standard, two 
options which are not available under the Proposed Action Ahernative. DEQ could rescind its 
use of the cumulative impacts analysis at any time, whhout public review or comment. Under the 
Cumulative Impacts Analysis Alternative each development that contributed to the allowable 
nutrient load lo the Gallatin River would reduce the remaining load. Therefore, later 
developments may have to meet stricter wastewater dischaige concentration criteria. 

Alternative Considered and Eliminated 

Several ahernatives were initially considered, but not fully analyzed in the DEIS as they aie not 
reasonable or feasible, or do not meet the pur|x>se and benefit of the Pi-oposed Action. 
Designating the Gallatin River as a Wild and Scenic River was considered, however, this federal 
designation only protects water quantity, and does not protect water quality. Consideration was 
also given to developing trigger values for water quality for five sub- watersheds within the 
Gallatin ORW. However, development of such water quality sub-watershed values would require 
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difficult mathemalical modeling and would create regulatory confusion among agencies. Another 
alternative considered aiid dismissed would be to divide up the pollutant load into values 
applicable to each single family equivalent, and then limit housing and commercial development. 
However, this ahernalive was dismissed as impractical since DEQ does not have the authority to 
implement zoning or regulate development. 

Affected Environment 

The affected environment section pi-ovides a baseline of information from which to analyze and 
compare the effects of the various alternatives. The dominant hydrologic feature in the Upper 
Gallatin Valley is the Gallatin River and its tributaries. The mainstem Gallatin River is generally 
broad, meandering and low gradient, while the tributaries aie steeper, straighter and narrower. 
Nine major tribulaiies flow into the proposed ORW reach, including Spanish Creek which 
delineates the downstream end of the proposed ORW reach. US Highway 191 encioaches on the 
river in several places in the proposed ORW reach, and ciosses it three times. Soils near the 
proposed ORW reach vary in permeability, and average moderate |>ermeability. 

Historic development in and around Big Sky has affected water quality via increased nutrients 
(nitrates and phosphoius) thiough wastewater dischaiges, construction activities, aiid other 
sources. Algal growth in the river indicates input of nutrients from the West Fork into the 
mainstem Gallatin River. Six tributaries to the proposed ORW reach have had recent TMDL 
assessments, and are listed as impaired for some of their beneficial uses. Water quality in the 
mainstem is generally veiy good with some nitrate enrichment. 

Most of the land along the river is in public ownership, largely under federal management by the 
Gallatin National Forest. Private land ownership is concentrated near Big Sky, whh some 
privale ownership along the Gallatin River and US Highway 191. The primary recreational uses 
of the proposed ORW reach aie fishing, and commercial and recreational rafting and kayaking. 
The Gallatin River is known as a 'blue-ribbon' trout fishery. Rainbow trout dominate, while 
brown trout are more limited; other fish common in the river are mountain whitefish, two species 
of sucker, and a sculpin. There are no known cultural sites that overlap the pioposed ORW reach, 
ahhough the surrounding area has several documented cultural sites. 

Over half the housing in and aiound Big Sky is leisure -oriented or seasonally occupied. One out 
of three people in Big Sky and West Yellowstone are directly employed in tourism. The current 
net economic value of the recreational fishery and commercial rafting m the proposed ORW 
reach are estimated at $3.8 and $4.6 million per year, respectively. 

The vegetation along the Gallatin River is dominated by conifei-ous forest, grasslands, shrubland, 
and riparian vegetation. A number of big game species frequent the area including moose, elk, 
mule deer, whitetail deer, and bighorn sheep. The riparian vegetation is used by songbirds, 
including neotropical migrants, and by raptors and waterfowl. 

Comparison of Alternatives and Impacts 

This DEIS evaluates Ihe Proposed Action (ORW designation), the No Action, and (he 
Cumulative Impacts Analysis alternatives. This DEIS differs from others in that it evaluates a 

Galljlln River ORW Dciignaliori EIS MouIjuj Drpanmcnl of Euvirimmcnliil Qiialily 

ScpicrabfrlOOb 

E-3 



Executive Summary 



regulalory action; Ihus Ihe Proposed Action Alternative aiialyzes the impacts of maintaining the 
existing water quality conditions in the Gallatin River. The No Action Alternative analyzes the 
impacts of maintaining the existing regulatory environment. The Cumulative Impacts Analysis 
Alternative analyzes the impacts of DEQ exercising its discretion to review cumulative impacts 
of muhiple developments on the ORW reach. Table I displays an annotated comparison of 
impacts across all ahernatives and all resource areas. 

No Action Alternative 

Under the No Action Alternative, residential and commei-cial development could proceed along 
the proposed ORW reach, whh water quality regulated under existing law and rules. The current 
non-degradation rules of DEQ would apply (both numeric and narrative limits) and water quality 
in the ORW reach would be allowed lo deteriorate in incremental amounts. 

Land use analysis shows there are approximately 652 developable units left within the footprint 
area of the ORW. For pur|x>ses of water quality |iermitling, the Gallatin River mainstem could be 
considered a mixing zone, and loading of nitrate and phosphorus in soils due to septic systems 
would increase. However, analysis shows that exceedance of the phosphorus trigger value in the 
Gallatin River mainstem would occur well before full build-out in the footprint. This nutrient 
enrichment would likely contribute lo more algal giowth. Algal growth and nutrient level 
increases could contribute to changes in the macro in vertebrate communities, decreases in 
recreational value, and lower angler catch or satisfaction. Further, changes in the 
macro in vertebrate community could lead lo slower fish gi-owth and a decreased angling 
experience in the Gallatin River. 

Proposed Action Alternative: Outstanding Resource Water Designation 

Under the Pi-oposed Action AUernative, DEQ could not permit actions that would permanenHy 
degrade water quality. This I'egulalion would limit the development that could occur within the 
footprint that used traditional wastewater treatment systems (septic systems and drainfields). 
However, whh mitigation, such as the use of aUernative wastewater treatment systems, including 
advanced subsurface treatment (recirculating sand fiUers, chemical removal, and composting or 
incinerator toilets), zero discharge options (off-site disposal), or centralized treatment options, 
development within the footprint could pi-oceed at higher levels up lo full build-out. These 
alternative wastewater treatment systems would add on average less than 1% lo the cos( of a lot 
and home in the area surrounding the pro|X)sed ORW reach. 

Nutrient loading in the soils would be limited within the developable lands in the footprint. 
Without mitigation, approximately 67 residences (Single Family Equivalents) could be buih 
within the footprint before the phosphorus trigger value in the Gallatin River was reached. 

Cumulative Impacts Analysis Alternative 

The impacts of the Cumulative Impacts Analysis AUernative would be similar to those under the 
Proposed Action AUernative. Limited loading of nutrients to soils in the footprint would be 
allowed. Each successive development would have to show that its input lo the river would not 
exceed trigger values when combined wUh inputs from existing and concurrent developments. 
As the aiea became more developed and Ihe nutrient level in the river approached trigger values^ 
passing cumulative impact nondegradation analysis would become more and more difficuU using 
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a coiivenlional wastewater treatment system. In essence, this alternative would create a Tirst 
come, first seized' situation where development shortly after implementation would undergo 
little or no additional restrictions, but eventually the phosphoius load in the river would approach 
trigger values. Thereafter, developments would be I'eslricled or would need lo discharge outside 
of the footprint area. This ahernalive might thus create a rush of development as developers try 
to get piojects approved before the trigger values for nutrients in the ORW are approached. The 
trigger values are the same under all alternatives; therefore, under this alternative as under the 
Proposed Aclion Alteiiiative, appi-oximalely 67 SFEs could be built in the footprint before 
trigger values would be reached. 

Secondary and cumulative impacts to water quality, aquatic resources, fisheries and recreation 
are similar under this alternative lo those under the Proposed Aclion Alternative. This alternative 
differs from the Proposed Action Ahernative in that its protection of water quality in the 
mainstem Gallatin River is less certain, due to the administrative rather than legislative nature of 
the protection. 
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FIGURE 1 






STUDY AREA 
GALLATIN RIVER ORW EIS 



Figure E-1 . Sludy area for Ihe proposed OultJiLinding Resource W^ter rejch of ihe Galliilin River in 
Gjllalin and Mjdisoit counlieji, Monlana. 
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Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Hydrology 


Water qualitv - general 


(Pl(: Water quality standards 
remain same. 


(PI): Nondegiadation standards 
for phosphorus and nitiogen 
remain numeric and narrative. 
Water quality regulated under 
the existing rules of DEQ and 
counties. Local governments 
required comj'ilv with 
nondegradalion lequiremenis 
that are not pait of Stale's 
review. Additional nntiient 
loading to Callalin River from 
future build -out. Probable 
measurable change in watei" 
quality. 




(SI): Change from recently 
documented trend degi'ading 
waterqualily to stabilized level. 
Limit amount phosphorus Sl 
nitrogen entering the river; 
prevent permanent, measurable 
degradation water quality. {SI): 
Stabilization of, or even 
improvement aquatic habitat. 




(SI): Similar lo those described 

under deposed Action. 




Water quality - regulated 
sources 




{SI): Increased nutrient loading 
inGallahn. <CI): Cumnlalive 
impacts from regulated sonmes 
which contribute nutrients. 
Increases in sediment loading 
due to projected levels 
development on undeveloped 
and partially developed piivale 
land. Expansion residential 
development in Big Sky likely 
increase service connections to 
Big Sky County Water and 
Sewer District. This increase 
could lead to more nutrient 
loading m Callatin River if 
District uses its MPDES flow- 
based discharge permit. 
Cnmulalive impacts regulated 
and nonregulated development 
lead to measurable increases in 
pollutant levels in Gallatin 
River. 




(SI): Due to restriction nutrient 
loading from subsurface 
wastewater treatment systems, 
septic system drainfields outside 
footprint when development lies 
within footprint. This placement 
may concentrate drain Fields 
adjacent lo foolpnnt boundary, 
potentially impacting other 
groundwater sources due spatial 
limits on drainfield locations. 
New development may be forced 
outside footprint. (CI): 
Cumulative impacts to water 
quality of Gallatin River would 
less than from No Action 
Alternative, since pollution from 
regulated sources of nutrients 
capped bv **no measurable 
change" cnteria. 




(SI): Developers may seek 

approval sooner than later for 
drainfields within footprint lo 
take advantage of waste load 
allocation. May encourage 
faster development within 
footprint until cumulative 
impacts analysis indicates 
trigger value met, then 
placement may concentrate 
drainfields adjacent to footprint 
boundary, potentially impacting 
other groundwater sources. 




Water qualitv - 
nonregulated sources 


<CI): Sources ^^astewaler 
discharge, not regulated by the 
fedei"al, state or local agencies, 
not addressed. Cumulative 
degradation from these sources 
& permissible nonpomt soiu"ces 
may degrade water quality. 


(SI): Unregulated development 
may lead measurable nutrient 
increases receiving streams; 
including landscape fertilizer 

rnnoff, livestock associated with 
recreation industry, release soil 
nutrients from timber clearing, 
increased storm water nmoff, or 
general soil disturbance. 
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Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Cmnulative Impacts 




(CI): Cumulative impacts from 
multiple independently proposed 

developments not evaluated in 
regulatory framework. 




(SI): Accounts for cumulative 
impacts subsurface wastewater 

treatment by limiting total 
nutrient loading imder low flow 
conditions to below measurable 

change, i.e. tngger value for 
phosphoiTJS. 




(SI): Similar to Proposed 

Action. 




Mixing zones 




(SI): If nondegradation limits 
nutrients not met in ground 
water prior to effluent reaching 
Gallatin River, mixing zone in 
rivei can be adopted. Result m 
localized reaches with elevated 
nutrient levels which may 
exceed trigger values unhl 
attenuation reduces levels below 
measurable change. Could allow 
permitting subsurface 
wastewater treatment svstems 
which rely on mixing zone in 
Gallatin River for compliance. 












Water withdrawals 


(CI): Water withdrawals 
expected increase with more 
individual wells drilled. Impact 
directly related to number SFE^ 
using individual or community 
well^. ( See Impacts described 
under Land Use and 
Socioeconomics for these 
numbers ) 














Nutrient input 




(SI): Increased transport 
nutrients to receiving waters 

(Gallatin River or tributaries). 
Increase nutrients could enhance 

algal and periphyton growth. 




(SI): Decreased transport 
nutrients to receiving waters 
(Gallatin River or tnbularies). 
Maintenance nutrient levels in 
ORW reach wonid hmit 
proliferahon periphyton and 
nuisance algae. 
(CI): Increase service 
connections to Big Sky County 
Water and Sewer District could 
cause more nutrient loading in 
Gallatin River if District uses its 
MPDES flow -based discharge 
permit. 


(SI): Nutrient input coufd not 
increase with mitigation. 
Impacts same as under Proposed 
Action 


(SI); Intermediate between 
those described under Proposed 
Achon and No Action. 
Cumulative assessment should 
reduce overall nutrient input 
compared to No Action. 


(SI): Nutrient input could 
not increase with 

mitigation. Impacts same 

as under unmitigated 
Cumulative Impacts 
Analysis Alternative. 
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Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernntive 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Wastewater discharge 
and management 




(SI): Increased nutrient loading 
soils result in nntiient saturation, 
primarily inorganic phosphoiiis. 
Increased mass soil containing 
or holding contaminants within 
footprint. 




(SI): Reduced nutrient loading 
soils from subsurface 

wastewater treatment in 
footprint. Less nutrient loading 
soils due to limit of receiving 
stream (Gallatin River or 
tributaiies) required have no 
measurable change water 
quality. 


(SI): To meet ORW regulations 
nutrient input could not increase 
with mitigation. Therefore 
Impacts in this area would be the 
same as under the Proposed 
Action Alternative 


(SI): Similar those under 
Proposed Action. 


(SI): Nutrient input could 
not increase with 

mitigation. Impacts same 

as under unmitigated 
Cumulative Impacts 
Analysis Alternative. 


Geology and Soils 


C rou nd d L s lu rb ance 


DislLirbance would occur. 


(SI): Increased erosion of 
disturbed soils could degrade 
walerqualily. (CI): 
Development footprint continues 
to full build-out. 


<CI): Development and ground 
disturbance could occur same or 
greater density as unmitigated 
alternative. 


(CI): Limits development could 
potentially limit total ground 
disturbance. 


(CI): Development and ground 
disturbance could occur with 
same or gieater density as 
unmitigated altemative. 


(CI): Total acres disturbed for 
developed units probably 
between no-action and proposed 
action alternative. 


(CI): Development and 
ground disturbance could 
occur with same or 
greater density as 
unmitigated alternative. 


Erosi on/sedi menl 

transport 


(CI): Increased sediment 

loading due to projected levels 
development on undeveloped 
and paitially developed private 
land. 














Developable terrain 


Development in footpnnt would 
continue. 


(SI): Greater likelihood 

disturbance wetlands & ripaiian 
habitat. (CI): Development 
footprint continues on suitable 
terrain. Development sleep 
terrain likely. 


(CI): Development in foolpnnt 
same or gieater density, within 
limits of zoning regulations, if 
alternative wastewater 
management facilities employed. 


(SI): To prevent receiving 
streams from expenencing 
measurable water quality 
change, sources nutrient loads to 
groundwater hydro logic ally 
connected to streams within 
footprint limited. Within 
footprint some development 
could shift to less amenable 
terrain; steeper slopes or less 
stable soils. Could cause soil 
disturbance sleeper areas with 
higher erosion potential. 


(CI): Development m footpnnt 
with density equal to or greater 
than under No Action if 
alternative wastewater 
management employed. 


(CI): Total numbers developed 
units probably between No 
Action and proposed action. 
Difficult to assess spatial 
arrangement on developable 
terrain. 


(CI): Development in 
footpnnt with density 
equal to or greater than 
No Action could occur if 
altemative wastewater 
management facilities 
employed. 


Wastewater management 




(PI): Less stringent 
management. <SI): Increased 
nutrient loading to soils result in 
nutrient saturation, pnmarily 
inorganic phosphorus. Increased 
mass soil containing/holding 
contaminants within footprint. 
Increased transport nutrients to 
receiving waters. 




(SI): Reduced nutrient loading 

to soils from subsurface 
wastewater treatment in 
footprint. Less nutrient loading 
soils due to limit of receiving 
waters required to have no 
measurable change water 
quality. Decreased transport 
nutrients to receiving waters. 


(SI): Nutrient input could not 
increase with mitigation. 
Impacts same as under Proposed 
Action. 


(SI): Similar to Proposed 

Action. 


(SI): To meet cumulative 
assessment regulations, 
nutrient input could not 
increase with mitigation. 
Impacts same as under 
unmitigated Cumulahve 
Impacts Analysis 
Alternative. 
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Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = CumuLative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 


Land Use and Recreation 


L^Lid LL^e -general 




(SI): No impdct on existing or 
planned land u^e within footprint 
or beyond ORW ^tudy area. 
Development would proceed 
according to plans/regulations 
agencies having land use 
junsdiclion within footi'irmt. 


<SI)i Same as No Action withont 
mitigation. 


(SI): Restrict new development 
using conventional sephc 
tank/leach fields in footprint. 
Development restrictions on 
private land equally applied to 
all nndeveloped or partially 
developed land in footpnnt. 


(SI): Development restrictions 
conid be entirely mitigated by 
use alternative wastewater 
management systems. Use of 
such systems involves increased 
development cost. Feasibihty 
primarily a function of 
economics of individual 
development proposals. 


(SI): New development in 
footprint using conventional 
septic tank/leach field would 
likely b restricted, but t lesser 
extent than allowed by Proposed 
Action without mitigation, dne 
to continned availability 
narrative standard Sl 
authorization to degrade options 
within existing regulations. 
Development restrictions [or 
potential) on private land not 
equally applied. Permitting of 
new development on a first 
come, first served basis. 
Apphcants acting first, before 
cumulative pollutant trigger 
values reached able to develop 
using conventional septic 
tank/leach fiekls. Once 
cumulative trigger valnes 
reached, further applicants face 
increased costs or restrictions on 
allowable development. 


<SI): Same as Proposed 
Action; development 
restrictions could be 
mitigated use alternative 
wastewater management. 
Development restrictions 
same as Cumnlative 
Impacts Analysis 
Alternative without 
mitigation. First come, 
first served approach 
inherent; thus no 
mitigation possible. 


Allowable development 




rSI>! Private Land: Cmrenl 
Gallatin County plans/ zoning 
regulations allow up to 652 
additional dwelling units and 
estimated 419,000 sq. ft. 
additional commercial Sl 
commimitv facilities built on 
currently undeveloped or 
partially developed lands in 
footprint. 

Forest Service Land: No plans 
for new facilities or expansions 
existing facilities in t footprint. 
State Land: Montana Fish. 
Wildhfe and Parks may seek 
expansion Poi"cu pine Creek 
complex near Big Sky; however 
no current plans to expand. 


<SI): Same as No Action withont 
Mitigation 


(SI): A total of 75 additional 
dwelling units (DU) and 
approximately 2,645 sq. ft. 
additional commercial Sl 
commnnity facilities allowed in 
footprint using conventional 
septic tank leach field 
wastewater management 
systems. 

This impact represents an SWc 
reduction in allowable additional 
dwelling units and an overall 
99% reduction in allowable 
additional commercial or 
commnnity facilities square 
footage. 


<SI): Assuming use of 
alternative wastewater 
management, potential 
additional development in 
footpnnt same as described for 
No Action. 


(SI): Notpossible to quantify 

allowable development nnder 
this alternative dne to narrative 
standard and authorization to 
degrade variables. Additional 
development in footprint would 
likely higher than estimates for 
Proposed Action withont 
mitigation, due to availabihty 
these options. However, given 
State regulations & policy 
related to non-degradation, and 
the same degiadation trigger 
values as under Proposed 
Action, unhkely thai 
development approaching that 
expected under No Action wouki 
be pennilted. 


<SI): Assnminguse of 
alleniative wastewater 
management, potential 
additional development in 
footprint same as 
described for No Action. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft EnvironmentaJ Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumiilalive 



Common to All Action 
Alternatives 



ATlernative 1: 
No Action 



Alternative 1: 

No Action with Mitigation 

Measures 



Allernative2: Proposed Action 



Alternative 2: Proposed Action 
with Mitigation Measures 



ATlernative 3: Cumulative 
Impacts Analysis 



Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 



Recreati on 



(PI): No primary impacts on 
recreation. 



(SI): No adverse primary 
impacts on recreation; Neither 
levels norexteiit of development 
anticipated in footprint would 
impose new constraints on river 
access or capacity of nver to 
accommodate recreation. (SI): 
Secondary water quality impacts 
due to increased development in 
footprint can have corresponding 
secondary impacts on recreation: 
Adverse fi shery i mj'kacts 
(reduced fish size or cariTing 
capacity in ORW reach| would 
adversely impact angler use and 
sahsfachon; and adverse 
aesthetic impacts(as algal 
blooms) could rednce 
attractiveness of ORW reach. 
(CI): Waterqualily impacts 
from development in footprint 
could act cnmulatively with 
similar impacts from 
development outside footprint 
(e.g., the larger Big Skv area), 
resulting corresponding 
cumulahve secondary impacts to 
recreation. 



(SI, CI): Avoidance of or 
reduction in secondaiy or 
cumulative recreation impacts 
dependent on mitigation 

measures applied for secondaiy 
water quality impacts, [f water 
qiiahty mitigation successful, 
corresponding recreation 
impacts reduced. 



(SI): Reduction in pollutant 

loads in river, compared with No 
Achon; long-term positive effect 
on recreation by protecting river 
attributes important to recreahon 
nsers. Qnahty of recreational 
experience, as influenced by 
water quality, protected. 



(SI): Same as Proposed Action 
without mitigation. 



(SI); Same as Proposed Action 
without mitigation. 



(SI): Same as Proposed 
Action without 
mitigation. 



Rafting/boating 



(SI): Commercial rafting days &. 
private shoreline & river-boating 
use days expected to continue Sl 
may increase shghlly. (CI): 

Might be slight increase 
commercial rafting & 
recreational tourism. 



(SI): Probably same as No 

Achon. 



(SI); Probably same as No 
Acbon. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
»'ith Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Angler use 




(SI): If trout population 

declines, recreational fishery 
could seer reduction in angler 
use. Potentially fewer anglers 
make ORW destination for 
fishing trips. Impacts to popular 
caddis, mayfly Sl stonefly 
hatches could affect recreational 
fishery. Anglers may fish 
alternative rivers (Yellowstone 
Si Madison J if seasonal hatches 
on Gallatin noticeably reduced. 
Relocation angler activity would 
reduce associated tourism 
dollars. 




(SI): Anglers continue come to 
Gallatin to fish "blue ribbon" 
fisherv. Angler use may increase 
in t short term if publicity of 
ORW desLgnahon enhces them 
to the river. 




(SI): Angler satisfaction likely 
remains high. 




Angler satisfaction 




(SI): Adverse impacts to the 

fishery (i.e. reduced trout growth 
and carrying capacity, therefore 
reduced size and numbers of 
fish) would reduce angler 
satisfaction. 




(SI): Angler satisfaction likely 
remains high or increase with 
cachet ORW status. 




(SI); Angler satisfaction likely 
remains high. 




So d oecoD omics 


Angler benefits and 
economic value 




(SI): Slight reduction from 
current S3. 84 milhon value. 




(SI): Maintain existing $3.84 

million dollar value. 


(SI): Maintain existing S3. 84 

million dollar value. 


(SI): Maintain existing S3.S4 
milhon dollar value. 


(SI): Maintain existing 
$3.84 million dollar 
value. 


Rafting/boating and 
"other" lecreation 
economic value 


(SI): Maintenance of existing $6 
million net economic value of 
recreation benefits. 


(SI): Net economic value to 
boaters expected to continue or 
increase slightly. (SI): Current 
trends ofincreased economic 
activity associated with 
recreation expected to continue. 
However, decrease in water 
quality associated with No 
Action could involve potentially 
adverse effects to existing angler 
use & spending, but may be 
offset by positive effects 
associated with build-oul of 
residential & vacation units. 
(CI): Maintains current local 
economies of BigSkv Si West 
Yellowstone. Most significant 
economic loss hkely small 
reduction in net economic value 
fishing to anglers from reduced 
trout catch or trout size. 




(SI): Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river-related recreation 
maintained. ORW designation 
couki be interpreted as signal of 
quality, & attract additional 
anglers, further increasing 
economic value of fishing above 
current leveL Net economic 
value for non-angling, 
noncommemial recreation days 
on river continue. (CI): Existing 
angler and other river recreation 
use levels, river tourism jobs and 
income wouki be maintained. 


(SI): Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river- related recreation 
maintained. ORW designation 
could be interpreted as signal of 
quality, & attract additional 
anglers, further increasing 
economic value of fishing above 
current level. Net economic 
value for non -angling, 
noncommercial recreation days 
on nver continue. 


(SI); Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river- related recreation 
mainlamed. Net economic value 
for non-angling, noncommercial 
recreation days on river 
continue. 


(SI): Maintain current 
quantity & quality 
recreation uses along 
ORW to extent that 
narrative exclusions not 
granted by DEQ or that 
advanced wastewater 
treatment required in 
footprint. 

Existing angler & other 
river recreation use levels 
maintained 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = CumuLalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Tourism related jobs and 
expenditures 




(SI>! Unknown small losses or 
small gains to existing 438 jobs 
& %73 million annual out-of- 
state visitor expenditures. 




(SI): Maintain existmg438 jobs 
& S7.3 million annual out-of- 
state visitor expenditures. 


<SI): Maintain exi sting 43 S jobs 
and $7.3 million in annual out- 
of-state visitor expenditures. 


(SI): Maintain existing 438 jobs 
& $7.3 million annual out-of- 
state visitor expenditures. 


<SI): Maintain existing 

438 jobs & S7.3 million 
annual out-of-state visitor 
expenditures. 


Recreation employment 




(SI): Emj'kloyment with 
commercial ra fling companies 
continues, & may increase 
slightly. 




(CI): Existing net economic 
values associated with fishing & 
rafting continue, tourism -related 
income Sl employment conhnue. 




(SI): Same as Proposed Action. 




Construction related 

employment 




(SI): Maintain existing 274 jobs 
in study area. 




(SI): If standard subsurface 
wastewater treatment used in 
new residential &. commercial 
construction in footprint, 
reduced build-out would result 
in eventual loss up to 90 jobs in 
study area and associated $6.86 
million per year worker income 
loss. 


<SI): Maintain between 1 S4 & 
274 jobs in study area depending 
on how advanced water 
treatment is in new homes 
within foolpnnt. May not result 
in any job loss if full build -out 
occurs in footprint by using 
alternative wastewater treatment. 


(SI): Eventual loss up to 90 jobs 
in study area and associated 
$6.86 million per year worker 
income loss unless narrative 
standards approvals are granted 
or advanced treatment systems 
used. 


<SI): Maintain between 
IE4& 274 jobs In study 
area depending on how 
advanced water treatment 
is in new homes in the 
footprint & number of 
narrative stand aids 
approvals granted by 
DEQ. May not result in 
any job loss if full build- 
out occurs in footprint by 
using alternative 
wastewater treatment. 


Other employment 
sectors 




{SI): Current level economic 
activity will maintain current 
levels direct employment in real 
estate sector. Associated 
increase in residents & rental 
visitors result in small increase 
income Sl employment in retail 
& food services sectors once 
build -out complete. 




(SI): Multiplier effects from 
reduced build-out limitabons 
result in loss up to 30 jobs in real 
estate, transportation, and local 
goveniment. (CI): Build -out 
limitations imposed by 
maintenance exisbng water 
quality would eventually reduce 
direct employment in 
construction sectors, and 
multiplier effects would result in 
slight reduchons in real estate & 
transportation. 


(SI): Using advanced 
wastewater treatment, much of e 

entire build-out associated with 
No Action could occur. 
Maintains jobs m real estate, 
retail and food services. (CI): 
Advanced treatment svslems 
would increase build -out 
potential in footpiint & maintain 
current levels employment in 
real estate. Slight increase 
employment in properly 
management & waste 
management services with 
construction Sl maintenance 
more effective treatment 
systems. May not result in job 
loss If full build -out occurs in 
footpiint by diverting 
wastewater disposal to outside 
the footprint. 


(SI): Multiplier effects from 
reduced construction up to 30 
less jobs real estate, 
transportation, local goveniment 
unless narrative standards 
approvals granted or advanced 
treatment used. 


<SI): Maintain jobs real 
estate, retail & food 
services depending on 
advanced water treatment 
in new homes in footprint 
and number of narrative 
stand ai'ds approvals 
granted by DEQ. May not 
result in job loss if full 
build -out occurs in 
footprint by diverting 
wastewater disposal to 
outside footprint. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmentat Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumiilalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Property vakie 




(SI): Reduction in waterquality 
& aesthetics associated with 
algae will result in slight decline 
propeity values or slow down in 
rise m properly values near 
ORW. (SI): 652 more honsing 
units should moderate nse in 
house/condo price increases, &. 
thus moderate degree of 
unaffordabilily of honsing 
compared to honsehold median 
income m West Yellowstone & 
Big Sky. 




(SI): Protect existing property 
value differential associated with 
waterquality. Limitations on 
build-out increase new dwelling 
nnits. Si increase prices for 
existing & new units. Honsing 
affordability slightly worse than 
No Action (CI): Housing 
affordability fuither red need if 
demand for honsing increases & 
build-ont limited. 


<SI): Maintain current value or 
shghily increase rise of values. 
Housing affordability slightly 
worse than No Action. 


(SI): Maintain current value or 
slightly decrease values due to 
uncertainty regarding 
permanence. Housing 
affordability slightly worse than 
No Action. 


{SI): Maintain current 
value or slightly decrease 
values in area due to 
uncertainty regarding 
permanence. Honsing 
affordabihty slightly than 
No Action. 


Allowable new homes & 
commei"cial space in 
footprint 




(SI): 652 dwelling units & 
41 9,000 sq. ft. commercial 
space. 




(SI): 67 dwelling units (S9^^ 
reduchon from No Action] and 
2,645 sq. ft. commercial space 
(99% reduction from No action). 


<SI): Between 67 & 652 new 
dwelling units & between 2,645 
& 419,000 sq. fLcommenrial 
space depending on how 
advanced water treatment for 
new homes/commercial 
bnsinesses in footprint. 


(SI): 67 dwelhng nnits (B9^ 
reduction from No Action] and 
2,615 sq. ft. of commei"cial space 

(99^ reduction from No 
Action). 


<SI): Between 67 & 652 

new dwelhng units Sl 
between 2,645 & 419.000 
sq. fl. commercial space 
depending on advanced 
water treatment for new 
h mes/c om mere i a 1 
businesses in footprint or 
# narrative standards 
approvals granted by 
DEQ. 


Change in housing costs 
associated with use of 
advance wastewater 
systems 




(SI): % Change per unit; None 
S Change per unit: None 
Total dollar cost: None 


<SI): % Change per umt: + 1 % 

to 87^ 

£ Change per unit: S3,200 to 

$20,000 

Total dollar cost: £l.S to £11.5 

million 


(SI): % Change i>er umt: None 
S Change per unit: None 
Total dollarcost: None 


<SI): % Change per unit: + 1 % 

to 8^ 

S Change per unit: $3,200 to 

$20,000 

Totaldonarcost:$l.atoSll.5 

million 


(SI): '?c Change per unit: + 1 % 

to S^ 

S Change per unit: S3,200 to 

S20,000 

Total dollarcost: $L8 to Sl L5 

million 


(SI): % Change per unit: 

Less than + \% lo 8^ 

depending on number of 

narrative stand aids 

approvals granted by 

DEQ. 

S Change per nnit: $3,200 

to S20.000 

Total dollar cost:SL8 to 

$1 1.5 million 


Passive use/Existence 
values to Montana 
households 




(SI): Slight loss passive nse 
values of MT residents expected 
with maintaining current water 
quality. 




(SI): Passive use valnes (option, 
existence & bequest values from 

waterqualilyl to MT residents 
associated with current water 
qualitv wonid be maintained. 


<SI): Passive use values (ophon, 

existence Si beqnesi valnes from 
waler quality) to MT residents 
associated with cnn'eni water 
quality would be maintained. 


(SI): Passive use valnes (option, 
existence and bequest values 
from waterquality) to Montana 
residents associated with the 
current waterquality would be 
maintained. 


(SI): Passive use values 
(option, existence & 
bequest values from water 
qualityj to MT residents 
associated with cnrrent 
water qnality would be 
maintained. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


Ariernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Aquatic Life and Habitats 


TMDLProgi-Lim 


(CI): TMDL progiams mav 
reduce nutrient loading. 
Participation Si cooperation ^^lth 
TMDL^ vokinlary for nonpomt 
sources [septic syslemsj; no way 
to quantitatively assess potential 
nntrient load improvements. 














Water quality - 
phosphoiTJS and nitrogen 
loading 




(SI): Increased phosphoins & 
nitrogen loading. (CI): Potential 

reduction in flow due to 
increased well development 
would diminish overall dilution 

of nntrients after entering 
Gallatin River. 


(SI): Anv reductions nutrient 
levels benefit aquatic 
community compared to 
unmitigated No Action 
Alternative. 


(SI): Cap on phosphoi lis Si 
nitrogen loading. 


(CI): Potential reduction flow 
due to increased well 
development wonid diminish 
overall dilntion nutnents after 
entering Callabn River. 


(SI); Limit on phosphorus Sl 
nitrogen loading to trigger 
values as assessed against 

existing & permitted nutrient 
inputs. 


(SI): Total nntiient 
loading allowed same as 
the unmitigated 
Cumulative Impacts 
Analysis. 


Dissolved oxygen and 
nitrite levels 




{SI): Potential reduction in 
dissolved oxygen dne to 
increased algae. Increased 
nitrogen levels on trout fry 
expected to reduce trout 
numbers or size. (CI): 
Reduction in available oxygen 
and increased nitrites. 


(SI): Any reductions nutrient 
levels would benefil aquatic 
community compared to 
unmitigated No Action. 


(SI): Controlled nutrient levels 
contribute to maintaining 
existing dissolved oxygen and 

nitrite levels. 




(SI): Similar to Proposed 
Acbon. 




M acroi n vertebrate 
community 




(SI): Shift in composition 
macroin vertebrate commnnity 
lowai"d towards more nutrient 
tolerant community species with 
less energetic value to iront.. 
Midges continue to be plentiful, 
but large hatches of caddis, 
mayflies, and stoneflies may be 
reduced. 


(SI): Any reductions nutrient 
levels benefu aquatic 

community compared to 
unmitigated No Action. 


(SI): Should remain same as 
current macroin vertebrate 
commnnity. 




(SI); Similar to Proposed 
Action. 




Peri phy ton and algae 




(SI): As nutnent levels increase 
increased algae. Possible adverse 
aesthetic impacts (e.g. algal 
blooms) downstream of ORW 
reach (within ORW reach, cold 
water temperalnres tend to 
minimize such impacts fiom 
increased nutrient levels). 


(SI): Anv reductions m nntrient 
levels benefLl aquatic 
community compared to 
unmitigated No Action. 


(SI): Algal communities remain 
same as current ^^lth no 
additional nutnenls. 




(SI); Algal communities remain 
same as current with no 
additional nutrients. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Fisheries 


Effects [0 iaje, 
threatened » and 
endangered species 


(SJ|: No aquatic T&.E species in 
study area. Montana species of 
concern only incidentally 
encountered in proposed ORW 
reach, and its not critical habitat 
for any Montana species of 
concern. Impacts to these 
species not significant. 














Effects to fish 
habitat 




{SI): Gradual decline water 
quality would negatively impact 
fish community & its habitat. 
{CI): Cumulative impacts to 
Gallatin River's Fishery 
exacerbated by shifts in 
periphyton Sl macromverlebrate 
commmiities. Possible decreased 
surface water supply due to 
residential water use inside 
footprint. Any reduction in total 
surface flow would reduce 
available habitat for fish, & 
diminish overall dilution of 
nutrients enlenng Gallatin River. 


(CI): If mitigation reduces 
overall nutrient input, impacts to 
fisheries habitat reduced. 


(SI): Maintenance existing 
nutrient levels allow persistence 
high-quahty aquatic habitat. 
(CI): Reductions total future 
numbers septic systems & 
residential wells help maintain 
existing groundwater supplies. 


(CI); If mitigation allows 
increased build-out near or in 
riparian zone, potential negative 
impacts to fisheries habitat. 


(SI): Minor impacts due to slight 
increase in nutrient levels. 


(CI): Ifmitigation allows 
increased build-out near 
or in riparian zone, 
potential negahve impacts 
to fisheries habitat. 


Fish community - 

eggs/fry 


(CI): Unregulated nonpoint 
sediment sources continue to 
pose potential threat to 
incubating eggs Sl fry. 


{SI): Increased nitrogen levels 
expected to reduce trout 
numbers or trout size, [f nitrate 

levels reach 2.0 mg/L, likely to 
adversely affect rainbow trout 
fry and eggs. 


(SI): Any reductions in nutrient 
levels benefit fish community 
compared to unmitigated No 
Action. 


(SI): Trout rexToduction & 

recruitment likely to continue at 
current levels. 


(CI): If mitigation allows 
increased build-out near riparian 
zone, possible negahve impacts 
to trout reproduction Sl 
recruitment. 


(SI): Trout reproducbon & 
recruitment likely continue at 
current levels. Increase nutnent 
levels not likely significantly 

different from the Proposed 
Action. 


(CI): Impacts likely 
similar to mihgated 
FT"oposed Action. 


Fish community -adult 




(SI): Added stress from 
increased nitrates; adverse 
effects on adult growth, 
reproduction, and survival of 

fish. If trout carrying capacitv 
decreases, total trout population 
likely to decrease, or experience 
reduced gi'owth, increased 
competition, increased 
susceptibility to disease, or 
reduced reproduction success. 


(SI): Reductions in nutrient 
levels benefit fish community 

compared to unmitigated No 

Action Alternative. 


(SI): Persistence of existing 
species diversity Si preservahon 
of Gallatin River habitat for 
salmon ids. 


(CI): Ifmitigation allows 
increased build-oul near riparian 
zone, possible negative impacts 
to trout rejiroducli on Sl 
recruitment. 


(SI): Impacts likely similar to 
Proposed Acbon. 


(CIJ: Ifmitigahon allows 
increased build-out near 
riparian zone, possible 
negative impacts to trout 
reproduction & 
recruitment. 



Gallatin River ORW Designation EIS 



E-16 



Montana DcpailmrnI of Environmcnlal Quality 

Sfpicmbcj ?0i}6 



Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


M acroi n vertebrate 




(SI): Shift composition trout 


(SI): Any reductions m nutrient 


(SI): Current mac roin vertebrate 




(SI): Impacts likely similar to 




commimity shift 




food base may reduce trout 
numbers or trout size. Changes 
m aquatic miicroinvertebi"ate 
commimity (food ba^e for trout) 
potentially reduce growth and 
total carrying capacity of ORW 
reach, [f food quantity or quality 
decreases, number trout that 
^row & Ihnve decreases. 


levels would benefit fish 

community compared to 
unmitigated No Action. 


community likely persists Sl 
provide consistent food base for 
trout. 




Proposed Action. 




Terrestrial Vegetation and Habitats 


Development 




(SI): Increased ground 




(SI): Decreased ground 


(SI): Increased ground 


(SI): Decreased ground 


<SI): Increased ground 






disturbance from retained pace 




disturbance due to reduction 


disturbance from retained pace 


disturbance due to reduction in 


disturbance from retained 






& extent development. (SI): 




extent of development. (SI): 


& extent development. (SI): 


extent of development. (SI): 


pace & extent 






Ground disturbance for 




Reduction m build out result in 


Ground disturbance for 


Reduction build out result in less 


development. (SI); 






development of pennanent 




less permanent loss of 


development pennanent 


permanent loss of vegetation. 


Ground disturbance for 






structures result in permanent 




vegetation. Vegetabve 


stiTJC lures would result in 


Vegetative disturbances may be 


development of 






loss of vegetation. 




disturbances mav be shoit-term 


permanent loss of vegetation. 


short-lenn if rough graded &sof[ 


permanent structures 






Vegetative disturbances may be 




if rough graded & soft graded 


Vegetative disturbances may be 


graded areas revegetated with 


result in permanent loss 






sliori-term if rough graded & 




areas revegetated with native 


shoit-lerm if rough graded & 


native species. (CI): Cumulative 


of vegetation. Vegetative 






soft graded areas revegetated 




species. {CI): Cumulative 


soft graded areas revegetated 


impacts same as No Action, but 


disturbances may be 






with native species. 




impacts same as No Action 


with native species. Removal 


to lesser extent. 


short-term if rough graded 






Removal of existing weed 




alternative, but to lesser extent. 


existing weed biomass and seed 




& soft graded areas 






biomass Sl seed soume may be 






source mav be beneficial impact. 




revegetated with native 






beneficial impact. (CI): 






{CI}: Removal vegetation within 




species. Removal existing 






Removal vegetation within 






riparian zone may cause 




weed biomass Sc seed 






rlpanan zone may cause 






cumulative impacts on water 




source may be beneficial 






cumulahve impacts on water 






catchment, infiltration, & 




impact. (CI): Removal 






catchment, infiltration, & 






delivery from rain. These 




vegetation within ripanan 






delivery from rain. These 






changes in soil water content &. 




zone may cause 






changes in soil water content & 






water availability negatively 




cumulative impacts on 






water availability negatively 






affect vegetahon but may benefit 




water catchment, 






affect vegetation but may benefit 






some noxious weeds. 




infiltration^ & deliveiT 






some noMous weeds. 










from rain. These changes 
in soil water content Sl 
water availability 
negatively affect 
vegetation butmay 
benefit some noxious 
weeds. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Native plant communities 




(SI): Native plant communities 
may be pennanently altered or 
replaced with nonnahve species, 
creating fragmented native 
habilal. Revegetated areas 
require time for vegetation to 
reestablish. (CI): Fragmentation 
could impact overall plant 
productivity and wildlife use. 
Fragmentation can impact size 
and proximity of habitat patches, 
increase amonni of habilal edge, 
iilhmately impacting quality of 
habitat for birds and mammals. 




(SI): Native plant communities 

mav be permanently altered or 
replaced with n on -native 
species, creating fragmented 
native habitat. Revegelaled areas 
require time for vegetati on lo 
reestablish. Impacts reduced if 
less development occurs. (CI): 
Same as No Achon, but to lesser 
extent. 


<SI): Native plant commnnihes 
may be permanently altered or 
replaced wilh nonnalive species, 
creating fragmented native 
habitat. Revegetated areas 
require time for vegetation lo 
reestablish. (CI): Fragmentation 
conid impact overall plant 
productivity and wildlife use. 
Fragmentation can impact size 
and proximity of habitat patches, 
increase amount of habitat edge, 
ultimately impachngqnahty of 
habitat for birds and mammals. 


(SI); Native plant communities 

may be permanently altered oi 
replaced with non-native 
species, creating fragmented 
native habitat. Revegetated areas 
require lime for vegetati on lo 
reestabhsh. Impacts reduced if 
less development occurs. (CI): 
Same as No Action, but to lesser 
extent. 


<SI): Native plant 
communities may be 
permanently altered or 
replaced wilh nonnative 
species, ere ah ng 
fragmented native habitat. 
Revegetated areas require 
time for vegetation lo 
reestablish. (CI): 
Fragmentation could 
impact overall plant 
produchvitv and wildlife 
use. Fragmentation can 
impact size and proximity 
of habitat patches, 
increase amount of habitat 
edge, ultimately 
i m pacti ng q ua li ty of 
habitat for birds and 
mammals. 


Effects 10 rare, 
threatened, and 
endangered species 




(PI): Potenhal removal of 
slender Indian paintbi nsh plants. 
(SI): Impacts from noxious 

^veeds on species of concern 
include potential increased 
competition, displacement, Sl 
plant damage or mortality 
resulting from herbicide drift 
durmg weed management. <CI): 
Impacts on species of concern 
vary. Potential impacts caused 
by development Ss. olhei gronnd 
disturbances could affect species 
ability to persist, & 
vulnerabilities to extinction m 
Montana. 




(SI): Could limit nnmber of 
future dwelling units and 

commercial properties. Impacts 
to plants of concern are less 
likely. <CI>: Same as No Action, 

but to lesser extent. 


<PI): Potential removal of 
slender Indian paintbrush plants. 
<SI): Impacts from noxious 
weeds on species of concern 
include potential increased 
competition, displacement, & 
plant damage or mortality 
resulting from herbicide drtft 
durtng weed management. (CI): 
Impacts on species of conceni 
vary. Potential impacts caused 
by development & other ground 
disturbances could affect species 
ability to persist, Sl 
vulnerabilihes to extinction in 
Montana. 


(SI); Could limit nnmber of 
future dwelling units and 
commercial properties. Impacts 
to plants of concern are less 
likely. <CI); Same as No Action, 
but to lesser extent. 


<PI): Potential removal of 
slender Indian paintbrush 
plants. (SI): Impacts from 
noxious weeds on species 
of concern include 
potenhal increased 
competihon, 
displacement, Sl plant 
damage or mortality 
resulting from herbicide 
drift during weed 
management. (CI): 
Impacts on species of 
concern vary. Potential 
impacts caused by 
development & other 
ground disturbances could 
affect species ability to 
persist, & vulnerabilities 
to exbncCton in Montana. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 


Slender Indian paintbrush 




(PI): Potenlial removal slender 
Indian paintbrush plants. (SI): 
This species vulnerable to 
hydi'ologic alterations if water 
table lowered by increased 
number of wells. Will incur 
greatest impacts from future 
development since occurs on 
private lands that are partially 
developed. Distribution & 
abundance could suffer from 
increased invasion noxious 
weeds. (CI): Any loss in 
abundance or habitat for slender 
Indian paintbrush probably not 
affect ability to persist m 
Gallatin County. 




(SI): Vulnerabihty to hydrologic 
alterations reduced due to fewer 
SFEs & thus fewei wells. Direct 
impacts to slender Indian 
paintbrush less likely. Because 
occurrences next to existing 
roads & trails, degree of 
secondary impacts same as 
nnderNo Action. Habitat could 
expenence impacts from 
noxious weed spread. (CI): 
Impacts on slender Indian 
paintbrush would not affect 
ability to persist in Gallatin 
County. 


(PI): Potential removal slender 
Indian paintbrush plants. (SI): 
This species vulnerable lo 
hydrologic alterations if water 
table lowered by increased 
number of wells. Will incnr 
greatest impacts from future 
development since occurs on 
private lands that are partially 
developed. Distribution & 
abundance could suffer from 
increased invasion noxious 
weeds. (CI): Any loss m 
abundance or habitat for slender 
Indian paintbrush probably not 
affect ability to persist in 
Gallatin County. 


(SI): Vulnerabihty to hydrologic 
alterations reduced due lo fewer 
SFEs Si thus fewer wells. Direct 
impacts lo slender Indian 
paintbrush less iikely. Because 
occurrences next to existing 
roads & trails, degree of 
secondary impacts same as 
under No Action. Habitat could 
experience impacts from 
noxious weed spread. (CI): 
Impacts on slender Indian 
paintbrush would not affect 
abihty to persist in Gallatin 
County. 


((PI); Potential removal 
slender Indian paintbrush 
plants. (SI); This species 
vulnerable to hydrologic 
alterations if water table 
lowered by increased 
number of wells. Will 
incur greatest impacts 
from ful Lire development 
since occm"s on private 
lands that are partially 
developed. Distribution Sl 
abiindance could suffer 
from increased invasion 
noxious weeds. (CIj: Any 
loss in abundance or 
habitat f 01 slender Indian 
paintbrush probably not 
affect abihty to persist in 
Gallabn County. 


Hall'sriish 




(SI): Distribution & abundance 
could suffer from increased 
invasion noxious weeds. (CI): 
Ability persist m Gallatin 
County may be reduced. Overall 
viabihty in Montana &global 
range not impacted. 




(SI): Habitat could experience 
impacts from noxious weed 
spread. (CI): Same as No 
Action^ but to lesser extent. 


(SI); Distribution Sl abundance 

conid suffer from increased 
invasion noxious weeds. (CI): 
Abihty persist in Gallatin 
County may be reduced. Overall 
viability in Montana &global 
range not impacted. 


(SI): Habitat conId experience 

impacts from noxious weed 
spread. (CI): Same as No 
Action, but to lesser extent. 


(SI); Distribution & 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): 
Abihty persist in Galialin 
County may be reduced. 
Overall viabihty in 
Montana ^global range 
not impacted. 


Large-leafed balsamroot 




(SI): Distribution & abundance 
could suffer from increased 
invasion noxious weeds. (CI): 
Ability persist in Gallatin 
County may be reduced. Overall 
viabihty in Montana &global 
range not impacted. 




(SI): Habitat could experience 
impacts from noxious weed 

spread. {CI}: Same as No 
Action, but to lesser extent. 


(SI); Distribution Sl abundance 

conId suffer from increased 
invasion noxious weeds. (CI); 
Abihty persist in Gallatin 
County may be reduced. Overall 
viability in Montana &global 
range not impacted. 


(SI): Habitat could experience 

impacts from noxious weed 
spread. (CI): Same as No 
Action^ but to lesser extent. 


(SI); Distribution Sl 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): 
Abihty persist in Galialin 
County may be reduced. 
Overall viabihty in 
Montana ^global range 
not impacted. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernntive 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 






(SI>! Distribution & abundance 




(SI): Habitat could experience 


(SI); Distribution Sl abundance 


(SI): Habitat could experience 


(SI): Distribution & 






could suffer from increased 




impacts from noxious weed 


conid suffer from increased 


impacts from noxious weed 


abandonee could suffer 


Discoid gold en weed 




invasion noxious weeds. (CI): 




spread. (CI): S^me as No 


invasion noxions weeds. (CI): 


spread. (CI): S^me as No 


from increased invasion 






Potential impacts caused by 




Achon, but to lesser extent. 


Potential impacts caused by 


Action, bnt lo lesser extent. 


noxious weeds. (CI): 






development & other ground 






development & other giound 




Potenb^l impacts caused 






disturbances could increase 






disturbances could increase 




by development & other 






vulnerability lo extinction m 






vulnerability to extincbon in 




ground disturbances could 






Montana, but not global 






Montana, bnl not global 




increase vulnerability to 






viability. 






viability. 




extinction in Montana, 
but not global viability. 






(SI): Future development has 




(SI): Reduced development 


(SI): Future development has 


(SI): Reduced development 


(SI): Future development 






potential lo increase area & 




result in lessgiound disturbance 


potential to increase are^ & 


result in less ground disturbance 


has potential to increase 


Noxious weeds 




density of infestations. Soil 




(assuming nQ milig^hon), thus 


density of infest^hons. Soil 


lassmning no mitigation), thus 


area & density of 






brought in for development m^y 




secondary impacts of noxious 


brought in for development may 


secondary impacts of noxious 


infestations. Soil brought 






provide better habitat for weeds 




weed spread lower. (CI): 


provide better habitat for weeds 


weed spread lower. (CI): 


in for development may 






than native soil If development 




Cumulative impacts noxious 


than native soil. If development 


Cumulahve impacts noxious 


provide better habitat for 






spreads weed seed to new areas. 




weed spread may inckide 


spreads weed seed lo new areas. 


weed spread may inckide 


weeds than native soil. If 






weeds become a problem on 




declines native plant community 


weeds become a problem on 


declines native pl^nl community 


development spreads 






additional public Sl private 




diversity, increased 


additional public & piivate 


diversity, increased 


weed seed lo new areas, 






l^nds. Conversely, removal 




sediment^hon. Si decreased 


lands. Conversely, removal 


sedimentation, & decreased 


weeds become a problem 






existing weed biomass & seed 




wildlife or livestock forage. 


existing weed biomass & seed 


wildlife or livestock forage. 


on additional public Sl 






source may be beneficmL (CI): 






source may be beneficial. (CI): 




private lands. Conversely, 






Cumulative impacts of nosious 






Cumulsbve impacts of noxious 




removal existing weed 






weed spread may include 






weed spread may include 




biomass & seed source 






declines in native plant 






declines in nabve pl^nt 




may be beneTiciaL (CI): 






commimity diversity, increased 






community diversity, increased 




Cumulative impacts of 






sediment^hon, & decreased 






sedimenlahon, Sl decreased 




noxious weed spread may 






wildlife or livestock forage. 






wildlife or livestock forage. 




include dec lines in nabve 
plant community 
diversity, increased 
sedimentabon, & 
decreased wildlife or 
livestock forage. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Potenlial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Wildlife 


Wildlife -general 


(PI): No primary impacts to 
wildlife. 


(SI): If eutrophication reduces 
Fish or invertebrate productivity 

or changes species composition. 
Fish -eating (river otter, bald 
eagle, osprey or mergansers) or 
msecl-eating [shrews, swallows 
or warblersi wildlife mav be 
affected by change in prey base. 
(CI): Habitat losses from 
increased development 
combined with other habitat 
losses & increased 
encroachment on wildlife habitat 
may cumulatively affect wildlife 
by reducing long-lenn 
population viability. Species less 
compatible with humans [grizzly 
bear) or those requiring larger 
areas contiguous habitat; more 
likely affected. 


<SI): Using alternative water 
treatment so no negative effects 
on aquatic ecology; would be no 
impacts to wildhfe from reduced 
water quality. (CI): Zoning, 
planning development with 
wildhfe habitat as focus, and 
implementing & enforcing food 
& garbage storage pohcies could 
reduce impacts to wildlife from 
increased development. 


(SI): Secondary impacts to 
wildlife may be beneficial. 
Proposed Action represents the 
potential for an overall 89^ 
reduction in allowable dwelling 
units & 99^ reduction m 
commercial square footage (less 
habitat loss), as well as long 
term protection of water quality. 
(CI): Any impacts beneficial 
relative to No Achon. 


(SI): Mitigation would make 
build -out polenhal nearly 
identical to No Action. Increase 
in build -out nuMifies the benefits 
to wildhfe due to reduced land 
use m foolpnnt. 


(SI): Impacts to wildhfe hkely 
intermediate between Proposed 
Action & No Action. Magnitude 
of impact depends on use of 
narrative standard, approval of 
applicahon to degrade. If surge 
in development occurs early on, 
& DEQ's continued adherence 
to Ctunulative Impacts Analysis. 
(CI): Likely similar to Proposed 
Action & beneficial compared to 
No Acbon. 


<SI): Impacts with 

mitigahon would be 
intermediate to impacts 

wilh mitigation from the 
No Action & Proposed 
Action alternabves. 


Habitat 




(SI): Increased development 
could cause habitat loss, habitat 

fragmentation, & increased 
disturbance by hnmans. 
Fragmentation plant 
communities detrimental to plant 
productivity & therefore wildlife 
use. Higher density development 
translates to more disturbances 
to wildlife, through traffic, 
domestic pels, & general human 
activity. 




(SI): Less loss of habitat with 
less development, beneficial for 
wildlife. 




(SI): Impacts to wildhfe hkely 
intermediate between Proposed 
Action & No Action. Magnitude 
of impact depends on use of 
narrative standard, approval of 
applicahon to degrade. If less 
loss of habitat with less 
development, beneficial for 
wikilife. 




Effects to i"are, 
thi'eatened, and 
endangei'ed species 




(SI): Bald eagles could be 
negahvely affected ifNo Action 
Alternative results in deg]"aded 
walerquahty Sl reduction in 
prey base. Gnzzlv bears could 
be affected by increased human 
development & use in bear 
habitat. Effects to wolves or lyni'i 
not likely significant or 
measurable. 




(SI): Would not adversely affect 
federally listed wildlife species, 
& may have beneficial effects, [f 
Proposed Action results in lower 
dwelling unit density, loss of 
habitat & human disturbance 
less than under the No Action. 
Preservation water quality 
beneficial to bald eagles & 
indirectly to other species. 




(SI); Would not adversely affect 
federally listed wildlife species, 
& may have beneficial effects. If 
Cumulahve Impacts Analysis 
results m lower dweMing unit 
density, loss of habitat & human 
disturbance less than under the 
No Achon. Preservation water 
quality beneficial to bald eagles 
& indirectly to other species. 
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Executive Summary 



Tiible E-l . Condensed description of potential impacts related to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Air Qiialitv 




(Sl|: Some griduil decrease m 
air quality as level of 
development in Gallatin Canyon 
increases. 






(SI): May limit development, & 
therefore less air pollution from 
fewer future construction 
activities. 


(SI): If mitigations imj'ilemented 
virtually no difference in 
development potential & 
subsequent impacts to air quality 

compared to No Action. 






Cultural Resources 




(PI): No primary impacts to 
cultural resources likely. (CI): 
Possibly cumulative impacts to 
cultural resources. 


(SI): Impacts cultural resources 
within study area due to ground 

distiu'bance during site 
development. Entire study area 
has not been surveyed; therefore, 
total number & distribution sites 
currently not known. However, 
given existing documentation, 
reasonable to assume some 
disturbance ofcullural sites. 




(SI): With less development, 
less ground disturbance and 
lowered impacts to cultural 
resources. 


(SI): If mitigations adopted. 
Proposed Action will present 
secondary impacts virtuallv 
identical to those under No 
Action. 


(SI): If less development, less 
ground disturbance and lowered 
impacts to cultural resources. 




Aesthetics 


Visual resoLLices 


(PI): None. (CI): No effects to 
visual character or appearance of 
surrounding viewsheds or 
topography. 


(SI): Aesthetic impacts from 

increased development primarily 
noticeable in commercial Si 
residentiallv zoned areas. 
Density of development may 
impact aesthetic quality of the 
corridor near highway. (CI): 
Development could continue to 
full build-oul; could impair 
aesthetic quality of river corridor 
near highway. 




(SI): Substantially reduced level 
from No Achon. Reduction in 
density ofdevelopmeni would 
protect aesthetic quality of river 
corridor (CI): Future 
development could impair 
aesthetic quality of river corridor 
near highway, but reduced from 
No Action. 


(SI): Impacts same as No 
Action. (CI>: Development to 
full build-out, which could 
impair aesthetic quality of river 
corridor near highway. 


(SI); Substantially reduced level 

from No Action. Reduction in 
density ofdevelopmeni would 
protect aesthetic quality of river 
corridor. (CI): Future 
development could impair 
aesthetic quahty of river corridor 
near highway, but reduced than 
No Action. 


(SI): Impacts same as No 
Action. (CI): 
Development to full 
build-out, which could 
impair aesthetic quaLty of 
river corridor near 
high^^ay. 
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NRIS National Resource Information System 

ONRW Outstanding National Resouice Water 

ORW Outstanding Resource Water 

P Inorganic phosphorus 

PIC Per Single Family Equivalent 

SF Square Feet 

SFE Single Family Equivalent 

TMDL Total Maximum Daily Load 

WMA Wildlife Management Area 

WTP Willingness to Pay 

WWTS Wastewater treatment system 

7Q10 The 7-day, 10-year low flow level of the impacted section of a stream 
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Alluvial aquifer 

Waler beaiing zone in the alluvium. 

Alluvium Material, such as sand, sill, or clay, deposited on land by streams. 

Ammonium A form of niti-ogen with the chemical formula NH4+, or a compound containing 
nitrogen in that form. Can be toxic to fish. 

Angler day An angler day is a period fished by one person, up to an entire day. If four people 
fish together and each of them fishes for 2 hours, this constitutes four angler days. 

Analyte The substance which a laboratory tests to delect. 

Aquifer An underground layer of that yields water for wells. 

Aquifer vulnerability 

The tendency or likelihood for contaminants to reach a specified position in the 
groundwater system after introduction at some location above the uppermost 
aquifer. 

Basement rock 

The oldest locks in a given ai'ea; a complex of metamorphic and igneous rocks 
that underlies the sedimentary deposits. Usually Precambrian or Paleozoic in age. 

Bedrock The solid itick that underlies the soil and other unconsolidated material or that is 

exposed at the Eailh's surface. 

Benthic macroin vertebrates 

Visible invertebrate organisms, such as insect larvae, worms, and clams, which 
live on the bottom of bodies of fi-eshwaler. 

Bequest value 

The value that people place on something, knowing that future generations will 
have the option to enjoy it. See also nonuse value. 

Biological attenuation 

The breakdown of organic contaminants by microbial organisms into smaller 
compounds. The microbial organisms transform the contaminants through 
metabolic or enzymatic processes. Biological attenuation processes vaiy greatly, 
but frequently the final product is carbon dioxide or methane. 

Confluence The location where two rivers flow together or a stream flows into a larger river. 

Degradation A change in water quality that lowers the quality of high quality waters for a 
parameter (75-5-103, MCA), ll also means any increase of a discharge that 
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exceeds the limits established under or detennined from a permit or approval 
issued by the department prior to April 29, 1993. 
Detection limit 

The lowest level which an analyte can be detected in a sample. 

Detritivores Organisms that eat detritus - decaying Icnjse matter on the bottom of bodies of 
water such as streams and rivers. 

Draiiifield The area underground that a septic system drains into. 

Dwelling unit (DU) A residence or home. A single unit providing complete independent living 
facilities for one (1) or more persons, including permanent pi-ovisions for living, 
sleeping, eating, cooking and sanitation, limited to only one (1) kitchen. A 
dwelhng unit can vary substantially in size and is most relevant to zoning. 

Effluent Something that flows out; as a stream flows out of a lake or the fluid coming out 

of a sewer or septic system. 

Elasticity A measure of responsiveness in economics. The responsiveness of behavior, 
measured by vaiiable Z, to a change in environment variable Y is the change in Z 
observed in res|X)nse to a change in Y. Specifically, this appi-ox imat ion is 
common: elasticity = (percentage change in Z) / (percentage change in Y). 

Eutrophi cation 

Natural and human- influenced process of enrichment of a waterbody's nutrient 
concentrations, especially by nhrogen and phosphoi-ous, leading to an increase in 
production of organic matter. 

Existence value 

The value that people place on simply knowing that something exists, even if they 
will never see it or use it. Synonymous with passive use value and nonuse value. 

Existing water quality 

The quality of the receiving water, including chemical, physical, and biological 
conditions immediately prior to commencement of the pioposed activity or that 
which can be adequately documented to have existed on or after July I, 1971, 
whichever is the highest quality. 

Fen A wet area rich in peat and other organic matter chaiacterized by neutral to 

alkaline soil conditions, and often by some surface-water flow in and out of its 
environment 

Footprint Land along the ORW reach and its tributaries where gioundwater can come into 
contact with surface water (hydrologic connection). This area is defined by 
geology, soil type, distance from the river's banks, and height above the river's 
surface. 
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Forb Broad-leaved, non-woody planls growing in fields aiid meadows; does nol 

includes grasses 

Gneiss A coarse-grained melamorphic rock formed in or composed of separable layers. 

Marked by bands of light-colored minerals, sucb as quariz and feldspar, thai 
alternate with bands of dark-colored minerals. This alternalion develops through 
melamorphic differentiation. 

Gradient The vertical di-op in a stream's elevation over a given horizontal distance, 

expressed as an angle. Change in groundwater elevation per unit length. 

Graminoid Grasses and similar plants such as sedges and rushes. 

Ground water 

Water occupying the voids within a geologic stratum (layer) and within the zone 
of saturation. 

Hedonic Of or relating to utility. (Literally, pleasure -related.) A hedonic econometric 

model is one where the independent variables are related to quality; e.g. Ihe 
quality of a product that one might buy or the quality of a job one might take. 

High quality waters (surface) 

All state waters, except: ... (b) surface waters that: (i) are not capable of 
suppoiling any one of the designated uses for their classification (ARM 17.30 
sub-chapter 6); or (ii) have zero flow or surface expression for more than 270 
days during most years (75-5-103(10), MCA). 

High potential sediment delivery 

Materials which aie highly ei-osive and therefore can send large amounts of 
sediment to receiving waters during water events. 

Hydraulic conductivity 

The extent to which a given substance allows water to flow through it, determined 
by such factors as sorting and grain size and shape in soil. A function of |X)rous 
medium and fluid used to determine gioundwater velocity, 

Hydrogeology 

The study of groundwater. 

Igneous rock A rock made fiom molten (mehed) or pailly molten material that has cooled and 
solidified. 

Karst An area in limestone formations where groundwater has created cracks, sinkholes^ 

undergiound streams, and caverns. 
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Lilhology Physical character of rock. 

Meaa high water Une 

The hne whicli llie water impresses on Ihe soil by covering it for sufficient periods 
to deprive it of vegetation. 

Metamorphic rock 

A rock that has undergone chemical or stmctural changes. Heat, pressure, or a 
chemical reaction may cause such changes. 

Migmatite A rock that incorporates both metamorphic and igneous materials 

Mitigation An action taken to moderate or alleviate an impact. 

Montana Pollutant Discharge Elimination System 

This permit system was developed by the state of Montana for controlling Ihe 
dischaige of pollutants from point sources into slate walers, pursuani to ARM 
Title 17, chapter 30, subchapter 13. 

New or increased source 

An activity resulting in a change of existing water quality occurring on or after 
April 29, 1993. The term does not include Ihe following: (a) sources from which 
discharges to stale waters have commenced or increased on or after April 29, 
1993, provided the discharge is in compliance with Ihe conditions of, and does not 
exceed the limits established under or determined from, a permit or approval 
issued by the department prior to April 29, 1993; (b) nonpoint sources discharging 
prior lo April 29, 1993; (c) withdrawals of water pursuant to a valid water right 
existing prior lo April 29, 1993; and (d) activities or categories of activities 
causing nonsignificant changes in existing water quality pursuant lo ARM 
17. 30.715, 17.30.716, or 75-5-301 (5)(c), MCA. (as defined in ARM 
17.30.702(1 &)). 

Nitrate A form of nili-ogen with the chemical formula NO^., or a com|X)und containing 

nitrogen in that form. Readily taken up by algae. Not toxic. 

Nitrite A form of nili-ogen with the chemical formula NO'., or a com|X)und containing 

nitrogen in that form. Readily taken up by most algae; however can be toxic lo 
fish. 

Nondegradation 

Related lo not degrading the quality of something, such as water in a river. 

Nondegradation standards 

Standaids for measuring impacts from nutrients to receiving waters based on 50- 
year break-through values, trigger values, or narrative standards. 
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Noiipoint source 

A diffuse source of poUulanls resulting from Ihe aclivilies of people over a 
relatively laige area, the effects of which normally musi be addressed or 
controlled by a management or conservation practice. 

Nonuse value The nonuse value is the value that individuals may attach to the mere knowledge 
of Ihe existence of something, as op|X)sed to having dti-ect use of that thing. 
Synonymous with existence value and passive use value. 

Option value The value that people place on having the option to enjoy something in the future, 
although they may not currently use it. 

Ordinance A statute or regulation. 

Outstanding resource water (ORW) 

State surface waters that are located in national parks or national wilderness areas. 
ORW also refers to stale waters that have been identified as possessing 
outstanding ecological or domestic water supply significance and subsequently 
have been classified as an ORW by the Board of En vii-on mental Review and 
approved by Ihe Legislature. 

Passive use value 

Synonymous with existence value and nonuse value. The passive use value is the 
value that individuals may attach to the mere knowledge of the existence of 
something, as opposed to having direct use of that thing. 

Periphyton Algae attached to the bottom substrate in almosi all aquatic systems. 

Physiographic province 

A region of the landscape with distinctive geographical features. A contiguous 
area characterized by similar elevations, relief, geologic stmcture and geologic 
history. 

Plat A plan, map, or chart of a city, town, section, or subdivision indicating the 

location and boundaries of individual propeilies; or a map or sketch of an 
individual pro|>erty that shows pi-operty lines and may include featiu'es such as 
soils, building locations, vegetation, and topography. 

Point source A discernible, confined, and discrete conveyance, including but not limited to any 
pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling 
stock, or vessel or other floating craft, from which |X)llutants are or may be 
dischai'ged (Montana Water Quality Act (75-5-103), MCA). 

Pollutant A measurable entity that |X)llules, such as something introduced into a body of 
water (for example nitrogen). 
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Po[hition Things Ihat pollute, degrade, and coiitammate; for water quality includes such 

things as dewatering or increased temperature. 



Primary treatment 

The first step in wastewater treatment. Primary treatment includes settling of 
solids and aeiation to facilitate biological decomposition. See also secondary aiid 
tertiary treatment. 

Recharge The entry of water into the salurated zone of water in the soil made available at 
the water-table surface. 

Riparian The areas along the maigins of a stream, river or lake; the banks of a river. 

Secondary treatment 

The second step in wastewater treatment) is a biological treatment of wastewater 
to remove dissolved organic matter. Sewage mici-oorganisms are cultivated and 
added to the wastewater. The microorganisms absorb organic matter from sewage 
as their food supply. Three a|>|>roaches aie used to accomplish secondaiy 
treatment; fixed film, suspended film and lagoon systems. Lagoon systems are 
shallow basins which hold the wastewater for several months to allow for the 
natural degradation of sewage. See also primary treatment and terliaiy treatment). 

Sediment delivery 

Contribution of transported sediment to a particular location or part of a 
landscape. 

Setback The minimum distance fi-om a watei'course allowed for construction of a building 

or site improvement. 

Single Family Equivalent 

(SFE) An SFE is defined by the amount of wastewater expected to be generated 
by a residence or business based on data compiled by agencies (e.g. Water and 
Sewer Districts, DEQ, etc). DEQ defines aii SFE as a two-bedroom, two-bath 
residence. 

Snow water equivalent 

Snow thickness on the ground translated to equivalent amount as water. 

Tertiary treatment 

Final treatment of wastewater focuses on removal of disease-causing organisms. 
Treated wastewater can be disinfected by adding chlorine or by using uhraviolet 
light. High levels of chlorine may be haiinful to aquatic life in receiving streams. 
Treatment systems often add a chlorine -neutralizing chemical to the tertiary 
treated wastewater before stream discharge. (See also primary treatment and 
secondary treatment). 
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Trigger values 

Values used lo determine if a given increase in the concenlralion of a toxic 
parameter is "significant" or "non-significanr' under nondegradation rules (DEQ 
2004, ARM 17.30.706). Trigger values are developed for all numeric water 
quality standards. 

Unconsolidated deposits 

Uncemented nonbedrock material. 

Undercut bank 

Bank witb a cavity below Ihe water line that is maintained by erosion or scour 
from bigh velocity flow. 

Viewshed A viewsbed is an area of land, water, and otber environmental elements Ibat is 
visible from a fixed vantage point. In urban planning, for example, viewsbeds 
tend to be areas of particulai' scenic or bisloric value that are deemed woilby of 
preservation against development or otber cbange. 

Watersbed Tbe land area tbat drains water to a particular stream, river, or lake. It is a land 
feature that can be identified by tracing a line along the highest elevations 
between two areas on a map, often a ridge. Large watersheds, such as the 
Missouri River basin, contain hundreds of smaller watersheds. 

Willingness to pay 

The amount — measured in goods, services, or dollars — that a person is willing to 
give up to get a pailicular good or service. 

Xeric Dry areas, or plants that are adapted to diy habitats. 

Zooplankton Small or microscopic, floating animals in water. Serve as a food source to larger 
animals such as fish. 

50-Year break-through 

The travel time limit for a pollutani from its soui-ce to receiving waters. 
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Chapter 1: Purpose and Benefits of Proposed Action 

1.1 Introduction 

The ''Purpose and Benefits" seclion of an EnvironmenUl [mpact Slalemenl (EIS) provides the 
conlext for Ihe decision lo be made. The purpose of the pi-oposed Outstanding Resource Water 
(ORW) designation is to pi-otecl the existing water quality in the Gallatin River from the 
Yellowstone National Park boundary downstream to Ihe confluence whh Spanish Creek (the 
proposed ORW reach). In Chapter I, the reason for this level of protection is explained, and the 
legal and procedural framework of Montana's ORW designation pi-ocess is examined. The 
Montana Department of Environmental Quality (DEQ) must decide whether or not to 
recommend the ORW designation. 

1.2 ORW Designation 

1.2.1 Background 

In 1995, the Montana Legislature adopted procedures and requirements for the ORW designation 
process based upon regulations promulgated by the U.S. Environmental Protection Agency 
(EPA) under the Federal Water Pollution Control Act Amendments of 1972 (Public Law 92- 
500). Under federal regulations, each state is required to adopt an ORW designation and a 
process for designating suitable waterbodies. The process and protection framework used by 
states aie generally modeled after the Outstanding National Resource Water (ONRW) 
designation, defined in federal regulations at 40 CFR 131.12. The ONRW provisions in 40 CFR 
131.12 provide the maximum protection of water qualhy for waters with ecological and 
recreational significance. 

1.2.2 Montana^s ORW Designation Process 

Monlana's ORW statutes automatically extend ORW pi-otection to stale waters located in 
national parks or national wilderness areas (75-5-103(20), Montana Code Annotated (MCA)). 
ORWs can also include state waters that have been identified via the petition process as 
possessing outstanding ecological, environmental, or economic significance, and subsequently 
have been classified as ORWs by the Montana Boaid of Enviionmental Review (Boaid) (75-5- 
315, MCA). 

To begin the ORW designation process for a waterbody in Montana, a person or organization 
must submit a petition lo Ihe Board. The |>etition must present information suppoiling ORW 
designation. The Board may only classify a waterbody as an ORW if it accepts a petition and 
finds that: 1) the waterbody identified in the petition constitutes an ORW based on specific 
criteria; 2) the classification is necessary to protect the ORW; and 3) there is no other effective 
process available that would achieve the necessaiy piotection. The Board considers the following 
criteria in determining whether petitioned state walers aie ORWs (75-5-316(4), MCA): 

(a) whether the waters have been designated as wild and scenic; 

(b) the presence of endangered or threatened species in the water; 

(c) the presence of an outstanding recreational fishery in the water; 
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(d) whether Ihe waleis provide the otily source of suitable water for a municipality or 
indusliy; 

(e) whether the waters provide the only source of suit^le water for dotnestic waler 
supply; and 

(f) olher factors that indicate outstanding envii-on mental or economic values not 
specifically mentioned in this subsection. 

The Board may determine that compliance with one or more of these criteria is insufficient to 
warrant classification of the water as an ORW. Although the Boaid may accept the petition, the 
Legislature ultimately decides whether or not to designate the walerbody as an ORW. There are 
no provisions in Montana law for the Boaid to make an independent designation of an ORW 
without a petition. 

The Boaid mus( require the preparation of an EIS after acceptance of a petition (75-5-316(6), 
MCA). Pailicipalion by Ihe general public is important during scoping, Ihe comment period on 
the Draft EIS, and the Board review periods. Public hearings and comment periods incorporated 
into the EIS process enable the citizens of Montana to participate in the Board's process for 
ORW designation, and provide an opportunity for ihe Boai-d to understand the questions and 
concerns of the public. 

Once a walerbody is designated as an ORW, DEQ may not grant an authorization to degrade 
under 75-5-303, MCA, or allow a new or increased point source dischaige that would resuh in a 
permanent change in the ORW^ water quality (75-5-303 and 75-5-316, MCA). 

1.2-3 The Gallatin River ORW Process 

In December 2001, American Wildlands submitted a petition to the Boaid to initiate rulemaking 
for the Gallatin River to be designated as an ORW from the boi-der of Yellowstone National Paik 
to the confluence with Spanish Creek. The petitioner believes that the ORW designation is 
necessary to protect the outstanding character and quality of this section of Gallatin River. The 
Board reviewed the petition and voted to accept it during its March 2002 meeting. The approval 
triggei'ed the beginning of the review pi-ocess, including this EIS. Once the EIS is completed, 
DEQ will make a recommendation to the Board. The Board will i-eview the EIS and consult with 
state and local agencies prior to determining whether to grant the petition (75-5-316(8), MCA). If 
the petition is denied, the Board must identify hs reasons for the denial. If the petition is granted, 
the Boaid will initiate rulemaking to classify the specified reach of the Gallatin River as an 
ORW. The rule may then be adopted, but is not effective until appi-oved by the Legislature (75-5- 
316(9), MCA). 

In summary, the purpose of the Proposed Action is to pi-otect water quality within the proposed 
ORW reach of Ihe Gallatin River. The need for ORW designation detailed in the original petition 
is based on the high water quality that curi-ently exists on the proposed ORW reach and potential 
sources of degradation identified in the petition. The petitioner is concerned that several major 
tributaries of the Gallatin River are now listed as impaired, and that the Montana Water Quality 
Act contains provisions that allow |>ersons to apply for discharge permits that might result in 
degradation of the existing waler quality (American Wildlands 2001). County zoning and DEQ 
nondegradation reviews can also allow incremental reductions in waler quality. In the absence of 
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ORW designation, these provisions could potentially allow the water quality in the proposed 
ORW reach to be degraded over time. In its petition, the sponsor stated that ORW designation 
was the only mechanism available to remove the potential for this degradation. Specific 
information on how DEQ conducts nondegradalion reviews, and how these reviews and other 
regulatory procedures will be affected if the Proposed Action is implemented, is contained in 
Chapter 4. 

1.3 Current Status of the Gallatin River and Applicable Water 
Quality Laws 

Monlana uses a watershed -based system to classify all waters of the slate and determine their 
designated uses and suppoiling standaids. All classifications have multiple uses, and under only 
one classification (A-Closed) is a specific use (drinking water) given prefei'ence over the other 
designated uses. Other designated uses include culinaiy and food processing purposes (after 
conventional treatment); bathing, swimming, and reci'eation; growth and piopagation of 
salmonid fishes and associated aquatic life, waterfowl and furbearers; and agricultural and 
industrial water supply. At the time of classification, a waterbody need not actually be used for a 
specific designated use, e.g., as a public drinking water supply; however, the quality of that 
waterbody must be maintained suitable for that designated use. When existing conditions limit or 
preclude a designated use, such as when a waterbody is listed as impaired by the state, permitted 
point source discharges or non-point source discharges are not allowed to make the existing 
conditions worse. 

The Missouri River drainage, to and including the Sun River drainage, is classified as B-l under 
Montana's Surface Water Quality Standards and Water-Use Designations (Administrative Rules 
of Montana (ARM) 17.30.610). This drainage includes the Gallatin River and all its tributaiies. 
Exceptions to the B-l classification exist within this portion of the Missouri River drainage, but 
none of them are within, or tributary to, the pro|x>sed ORW reach of the Gallatin River. 

Waters classified B-l are to be maintained suitable for all designated uses. Water quality 
standaids for each classification include: the designated uses for a waterbody; the legally 
enforceable standaixls that ensui-e that the uses are suppoiled; and a nondegradation policy that 
provides additional piotection for the waterbody. 

13.1 Nondegradation 

The nondegradation policy is a component of Montana's water quality standards, which 
establishes rules to be followed when addressing proposed activities that can lower the quality of 
high quality waters. "High quality waters" include all Montana surface waters except those that 
have zero surface flow for more than 270 days pei' year, oi' that are not ca|>able of su|^|X)rt ing any 
of their designated uses under their current classification (75-5-103(10), MCA). Almost all of 
Monlaiia's surface waters qualify as "high quality waters." 

1,3-2 TMDL Status of Tributaries 

When a Montana waterbody fails to meet a water quality standard or is found to be unable to 
suppoiT one or more of its designated uses, it is listed as impaired and placed on the state 
impaired waterbodies list, also known as the ''303(d) list" since this process is outlined in Section 
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303(d) of Ihe federal Clean Waler Act. Under Montana law, DEQ cannot issue a permit for a 
point soui'ce thai would fuilher degrade any impaired aspect of water quality of a waterbody on 
the 303(d) list (75-5-703, MCA). In Montana, DEQ reviews data for walerbodies on the 303(d) 
list biennially. When referring to a waterbody's impairment status, there is often a year cited to 
specify which review added or changed an impairment listing. The 2004 303(d) list is the one 
most recently completed. Waterbodies are listed in terms of the level of sup|X)rt provided for 
each designated use. Levels of support include "full/' '"partial," and "non-support/' and 
"insufficient data to determine." 

Six waterbodies within the upper Gallatin watershed are on the Montana 303(d) list. Progressing 
from Spanish Creek upstream, these waterbodies are: Storm Castle Creek, Middle Fork of the 
West Fork of the Gallatin River, West Fork of the Gallatin River, South Fork of the West Fork of 
the Gallatin River, Cache Creek, and Taylor Fork. Figure l-l maps locations of the tributaries 
discussed in this section and provides an overview of the upper Gallatin River watershed. 

It should be noted that some of the impairment causes listed for the Upper Gallatin River 
watershed are considered "pollution" by EPA. Dewatering or flow aheration and any type of 
habitat degradation are considered pollution and not pollutants. The Clean Water Act does not 
require TMDL development for pollution and, therefore, no loads or water quality targets will be 
developed for these causes for ijnpairmenl. 
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Figure 1-1. Study area for the proposed Outstanding Resource Water Teach of the Gallalin River in 
GalJalin and Madison counties^ Montana. 
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1.4 Other Related Environmental and Planning Documents 

The Montana Depailment of Transport al ion (MDT) has released a draft En viion menial 
Assessment (EA) for several planned safety impi-ovemenl projects along U.S. Highway 191, 
which parallels the pro|X)sed ORW reach (DOT and MDT 2005). The proposed ORW reach of 
the Gallatin River flows within, or in close proximity to the Gallatin National Forest. The Forest 
is currently revising its 1987 Forest Plan, and has completed a draft travel plan. MEPA requires 
that related future actions may only be considered when these actions aie under concurrent 
consideration by any stale or federal agency through pre-impact statement studies, separate 
impact statement evaluations, or permit processing procedures (75-1-208, MCA). 

1.5 DEQ's Responsibilities and Decisions 

DEQ must prepare a thorough EIS to disclose the potential impacts of the Proposed Action, the 
No Action Alternative, and other reasonable alternatives to the ORW designation. DEQ will 
recommend a course of action in a Record of Decision (ROD) for the Boai-d's consideration. The 
ROD is a concise public notice of DEQ's decision, explaining the reasons for the decision and 
any s|>ecial conditions surrounding the decision or its implementation (Mundinger and Everts 
2004). The Boaid will make a decision on rulemaking. Throughout the entire pixxess, MEPA 
requires open disclosure and reasonable provisions for the involvement of the public in the EIS 
process. 

1.6 Scope of Analysis 

The geographic scope of this EIS includes the proposed ORW reach of the Gallatin River and the 
lands surrounding the river with a demonstrated hydrologic connection to the river. The 
hydrologic connection concept will be explained further in Chapters 2 and 4. The EIS presents 
descriptions of the Pro|X)sed Action and alternatives, including the Cumulative Impacts Analysis 
Ahemative and No Action Alternative (Chapter 2); descriptions of the affected envii-onment for 
all potentially affected resources (Chapter 3); and an analysis of the impacts of alternatives 
(Chapter 4). In addition, this EIS analyzes potential regulatory and policy changes that may 
occur due to ORW designation in Chapter 4. 

1.7 Public Involvement Process 

One of MEPA's objectives is to ensui-e that the public is informed of and participates in the 
review process (Mundinger and Everts 2004). The MEPA Model Rules require agencies lo: 
invite public pailicipation in the determination of the scope of an EIS; piovide a 30-day public 
review period for the Draft EIS; and include public comments and the agency's I'esponse to 
substantive public comments in the Final EIS (Mundinger and Everts 2004). A public hearing on 
(he Draft EIS will be held during the public review period. 

1.8 Issues Identified During Scoping 

DEQ opened the scoping |>eriod for the Gallatin ORW Designa(ion EIS on November 25, 2005. 
On December 12, 2005, DEQ held a public meeting in Gallatin Gateway, Montana, at the 
Gallatin Gateway Community Center. Comments made at the meeting were collected by DEQ 
and entered into the pioject recoid, as were comments received via postal mail or e-mail. The 
scoping period closed on December 28, 2005. 
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The iiitenl of scoping is to solicit participation from the public and interested agencies regarding 
the direction, breadth, and extent of the analysis contained in an EIS. Comments are evaluated 
based on their content and relevance and the jurisdiction of DEQ and associated agencies. Public 
scoping comments may redirect the analysis or assist in development of alternatives. 

Twenty-six individuals or entities submitted comments, in addition to the many commenis 
recorded at the scoping meeting. The majority of all comments were fiom individual citizens. 
Government agencies that pailicipated in the scoping process and prepaiation of the EIS are 
identified in Chapter 6. 

Several commenters addressed more than one topic or resource area. The remaining comment 
letters contained at least one substantive issue addressed in this section. No comments were 
received in the following resource areas: air quality, vegetation, and cuhural resources; therefore, 
no issues will be discussed for these resource areas. 

1.8.1 Socioeconomics 

The major socioeconomics issues were nonmarf^et values of natural resources, costs that may 
result from ORW designation, and economic effects on the local economy. At least three 
commenters specifically mentioned that the EIS should address nonmaiket values in general, and 
water qualily, fish, and wildlife in particular. One commenter specifically mentioned non-use 
values as well. Most comments indicated that nonmarket values of water quality, fisheries, and 
wildlife were important economic elements that should be addressed in the EIS, and that these 
benefits were important to include to balance the cost analysis associated with ORW designation. 
Comments indicated these amenity values were partly the foundation of the local economy of the 
area. 

Two commenters, including Montana Trout Unlimited (TU), asked thai the costs associated with 
ORW designation be quantified. TU specifically asked thai such costs be compared as a 
percentage of home construction costs. One commenter asked that the costs of not designating 
the reach as an ORW be examined in terms of degraded water quality. 

Comments were received requesting thai the effect of ORW designation on the local economy be 
evaluated, including specific effects of the designation on sectors of the economy such as 
construction, realtors, jobs, tax base, schools, etc. 

1.8.2 Land Use and Recreation 

Issues raised related to land use and recreation generally fell into three areas: effects on existing 
and future private land use; effects on existing and future public land use and projected changes 
in recreational use due to ORW designation. Comments related to existing private land use 
focused on residential development and the potential changes in DEQ approval of septic systems 
and other wastewater treatment systems. Concern was also expressed over potential increase in 
regulation of activities that generate non-point souree pollution, such as logging, development, 
and mining. 
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Comments relaled to future privale land use and developmeiil requested that the EIS chaiaclerize 
and quantify lands along the river designated or zoned for development, according to county land 
use classifications, and quantify lands that are undeveloped or "underdeveloped" (i.e., not 
develo|>ed to maximum intensity allowed by county zoning). 

Approximately 85 percent of lands within the Gallatin River Canyon corridor are publicly 
owned. The U.S. DA. Forest Service (Forest Service) is the largest land owner. Comments on 
land use within public lands focused on current and future mining and logging operations and on 
maintenance of past operations. 

The Gallatin River Canyon corridor is a populai' recreation she for several activities, and 
commenters reflected the recreational importance of the resouree. For example, some 
commenters asked that the EIS chaiacterize and quantify existing and projected recreational uses 
of the river (e.g., comparative statistics over time on river usage such as commercial rafting, 
guided fishing, unguided fishing, and unguided kayaking). Concern was expressed regarding 
whether the ORW designation would resuU in restrictions on existing or future river slioreline 
access in general, or specifically, fishing access, wildlife viewing, hiking, picnicking, camping, 
dog walking, mushroom hunting, commercially guided fishing and rafting, non -commercial 
boating activities, and use and sustainability of recreation sites. Commenters requested that the 
EIS consider the potential recreational benefits of an ORW designation (e.g., heahhier fisliery, 
better water quality than the No Aclion Alternative). 

1.8.3 Water Quality 

Water quality issues can be placed into six general categories: the analytical scope of the EIS; 
evaluations and definitions of point and non-point souree discharges; questions regarding the 
geographic scope of the EIS; desire to see acceptable water treatment aUematives described in 
the EIS; concern over the effect of ORW designation on future water quality regulation; and the 
effect of the ongoing TMDL process. 

People were generally curious about this "first evef Montana ORW designation, how the 
process will work, and the potential for ORW to affect existing water quality regulations. The 
public was also interested in how DEQ will delineate the hydroconneclivity area that may define 
where septic systems would undergo a more rigoi-ous approval process. 

The Gallatin County Planning Department noted that the plans and regulations from the county 
do not address water quality beyond septic system approvals and required setbacks. 

A comprehensive assessment of cumulative impacts was requested, including the effect of 
ongoing TMDLs, impacts from authorized degradation combined with nonsignificant activities 
for ground water connected to surface water^ and surface water. 

1.8.4 Fisheries and Aquatic Resources 

Issues raised by the public and agency representatives generally fell into three areas: effects on 
the fishery; potential changes to angler populations and angler access; and use of aquatic 
organisms in the data review and assessment process. Other issues raised included the use of 
piscicides (fish poisons) in non-native fish control projects and unpads on native fishes, 
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including arctic grayling {Thymailus anlicas)^ which is a candidate for listing under the federal 
Endangered Species Act. There was also a request that the EIS include an analysis of how the 
ORW niighl affect the food web in Ihe Gallatin^ including periphylon (algae) and aquatic 
mac ro in ve rt ebrat es . 

Several comments related to the recreational activities sun-ounding fishing will be addressed in 
the recreation and Land use analysis. Some comments biought up the issue of potentially 
increased pressure on the fishery due to publicity, if the ORW designation is accepCed and 
implemented. Another commenler asked if fishing access sites would be required to get 
discharge permils under the ORW. 

1.8.5 Wildlife and Terrestrial Resources 

Nonmaiket values is a substantive issue relating to wildlife and terrestrial resources. This will be 
analyzed in the socioeconomics section of the EIS. 

1,9 Issues Considered but Not Studied in Detail 

Some comments received by DEQ requested analysis beyond the scope of the EIS, outside of the 
jurisdiction of DEQ, or inconsistent with the legal framework associated with the ORW 
petitioning process. These comments are catalogued in this section, but no further analysis will 
be completed. 

Several comments were made regai-ding increasing or reducing the geographic extent of the 
ORW designation. The ORW reach is defined by the initial petition, and DEQ does not have the 
authority to change the extent of the ORW designation. Another comment requested that the EIS 
profile several other waters that might be eligible for ORW status. While this would be an 
interesting pursuit, it is not relevant to evaluating the effects of designating Ihe Gallatin River as 
an ORW. Finally, several commenters requested that water quantity and effects of development 
on in-stream flows be analyzed. While water quantity does have some bearing on the 
concentration of pollutants within a water body, the ORW does not address water quant hy as pail 
of water quality; therefore, an independent analysis of water quantity would be beyond the scope 
of this EIS. 

Some commenters listed several specific materials used in various industries thai would need to 
be evaluated as potential point sources. While any discharge into the waters of the stale may be 
subject to a point source |>ermitting evaluation via the Montana Pollutant Discharge Elimination 
System (MPDES) piogram, individual chemicals and materials used on a job site (including for 
maintenance) are often considered |x>tenlial non-point sources. Except in the incidence of 
accidental spills, these materials do not reach the river via any soil of conveyance, which is pail 
of the definition of a point source (75-5-103, MCA). Non-point sources will not be controlled 
differently under the ORW designation. 



GalJalJn ORW Dcajgnalion EIS Monlana Dcpanmcnl of EnvLionnicm jI Qu jlily 

9 Seplember 2006 



Chapter 1: Purpose and Benefits of Proposed Action 



GalJalJn ORW Dcajgnalion EIS Monlana Dcpanmcnl of Environ nLcrilj] Qu jlily 

10 Seplember 2006 



Chapter 2: Description of Alternatives 



Chapter 2: Description of Alternatives 
2.1 Overview 

This chapter describes Ihe process of developing and selecting reasonable allemalives lo Ihe 
Proposed Aclion. To be considered for further study, each potential alternative had to meet the 
purpose and benefits of the Gallatin River ORW designation, as well as regulatory, 
environmental, and economic feasibilhy criteria. These criteria include: 

■ Providing Ihe same level of water qualhy protection as ORW designation; 

■ Reasonableness; a reasonable alternative is one that is practical, technically possible, and 
economically feasible. 

In most instances, economic feasibility of a Proposed Action is determined solely by the 
economic viability for "similar projects having similar conditions and physical locations and 
determined without regard lo the economic strength of the specific pioject s|X)nsor" (75-1-201, 
MCA). However, since this is the first proposed ORW designation, economic feasibility must be 
determined by weighing the costs and benefits of the Proposed Action in the context of the 
affected human environment. 

Alternatives were evaluated and placed into the following categories: 

■ The No Action Ahernative assumes the Board would nol initiate rulemaking and Ihe 
ORW designation would not proceed. 

■ The Proposed Action describes the ORW designation and the activities needed to 
implement it. 

■ Alternatives to the Proposed Action identifies alternatives that are reasonable and (hat 
would support the purpose and benefits of the Proposed Aclion. The ahernatives must 
also be feasible fi-om a regulatory, technical, and economic standpoint. 

■ Alternatives Considered and Eliminated includes alternatives that were examined but 
eliminated fi-om detailed study. Alternatives discussed include watershed -based trigger 
values for water qualily, establishmeni of numeric limits on residential and commercial 
development, and zoning restrictions. 

To facilitate comparison of ahernatives, background information is included on Montana's water 
quality laws and existing regulations to piovide context on how the stale currently protects water 
quality in the proposed ORW reach. This review is nol exhaustive; rather, it provides an 
overview of the most |iertinenl regulations (Table 2-1). Montana's Water Qualily Act is 
contained in 75-5-101 ctscq., MCA, and the Nondegradation Policy is found in 75-5-303, MCA, 
and ARM 17.30.701 ci seq. Readers are encouraged lo read the primary souree material for a 
more complete understanding of the laws and regulations that govern water qualhy in Montana. 

2AA Development of Reasonable Alternatives 

The Proposed Action is not a permitting action; however, DEQ's regulation of water quality to 
meet the requirements of ORW designation would have implications for future land use. 
Therefore, alternatives development focused on DEQ's options for pi-otecting the water quality 
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of the proposed ORW reach wilhin exisliiig waler quality laws and regiilaloiy policy. A 
comparison of the regulatory aspects of the Ihi-ee alternalives considei-ed in detail is provided in 
Table 2-2 al tlie end of Ihis Chapter. Finally, a condensed descriptioti of the potetilial impacts is 
provided in Table 2-3. These iinpaclJi are detailed iti Chapter 4. 
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Table 2-1. Summary of waler quality Lawi and regulations related to ORWde^ignanon lEvans el aL 2002; US DA Foreil Service 198 7 J 



Regulation 



Citation 



Summary 



Admintsleriii};; Ag4?n<:y Ehile 

first 
enacled 



Montana Waler Qualily 

Act 



75-5-lOJ eIicq.,MCA 



Provides guidelines [o prevent, abate, and control the pollution DEQ and ihe Board of 
of Montana waters in a manner consistent with national Environmental Review 
slandards. (Board) 



1967 



Nondegradation Policy 



75-5-J03.MCAandARM 
17.30.701 ^Iseq. 



OulLnei ihree levels of water prolection, stipulating what DEQ^ in accordance 
degradation, if any, is aliowable in each level. with Board rules and 

sEatules 



1993 



Discharge Permits 



Surface waters: ARM 
17.30.1201 and 1301 el seq. 

Groundwater: ARM 
I730.100i cHeq. 



Regulates anyone proposing to discharge sewage, industrial DEQ, in accordance 
waste, or other pollutants into regulated state waters (I.e., with Board rules and 
surface, ground, or storm waters). statutes 



1939 



Total Maximum Daily 
Load (TMDL) Program 



Federal Clean Water Act, 
Section 303(d) and 75-5- 
701, MCA 



DEQ monitors state waters to assess the quality of those waters 
and lo identifv surface water bodies or iegmenls of surface 
water bodies with threatened or impaired designated uses. 
DEQ is required lo submit an updated list of impaired 
waterbodies to EPA every other year. 



DEQ in association 
with EPA 



1972 



Local Boaids of Healdi Title 50, Chapter 2, MCA 



Local boards of health safeguard public drinking waler supplies Gallatin County Board 
by monitoring communicable diseases, waste disposal, and of Health makes 
sewage treatment systems. decisions in the ORW 

study area. 



1907 



Montana Subdivision 
and Platting Act 



Title 76, Chapters, MCA 



Local governing bodies must evaJuate subdivision's effect on 
agriculture, agricultural waler user facilities, local services, the 
natural environment, wildlife and wildlife habitat, and pubhc 
health and safety. The governing body may require the 
subdivider lo reasonably minimize potential I v significant 
adverse impacts identified through this evaluation. 



Gallann County 

regulates planning in 
the ORW study area. 



1961 



GoIlaUn ORW Dc signal ion EIS 



13 



Montana Dcparlnirnl of EnvimiimcniaJ Qualily 

September 3006 



Chapter 2: Description of Alternatives 



Table 2-1. Summaiy oE waler quality Jaws and regulations related lo ORW designation (Evans et aL 2002; USDA Foresi Service 1987). 



R«gu]alion 



Cilation 



Summary 



Adminisltring Agvncy 



Date 

firs! 

enacled 



MoQtana Sanilation in 
Subdivisionri Ac) 



Tille76,Chapter4,parl I. 

MCA and 

ARM 1736 subchapters I, 

3, &, 8, 9. and II 



DEQ establishes standards for review ^nd approval of DEQ and Callann 

subdivisions for public and privale waler iuppLes, sewage Counly Environmenlal 

disposal facililies* storm water drainage ways» and solid wasle Health Services 
disposal. 



1973 



Stream side Management 

Zone Law 



Title 77, Chapter 5, part 3, 

MCA and 

ARM 36.11301 elstg. 



An SMZ is defined in Montana as that area 50 feet from the Department of 

high-water mark of a stream, with some excepnons. To Natural Resources and 

safeguard such zones, timber harvests and the use of related Conservation (DNRCJ 
equipment are regulated. 



1991 



Agricultural Chemical 
Ground Water Protection 
Act 



Title SO,Chapter 15, MCA 

and 

ARM4.1L10I etseg. 



Establishes and enforces agricultural chemical groundwater DEQ and the Montana 
standard^! and interim numericai standards, a!i well as Department of 
groundwater monitoring. Agnculture 



I9S9 



Fore St -Wide Standards 
(water quality'} 



Gallahn Nahonal Forest 
Plan, Chapter 11, E, parts 10 
and 16. 



Manages watersheds lo mitigate impacts due lo land use 
practices. National Forest System lands within '4 mile of the 
proposed ORW reach will be managed to protect wild and 
scenic nver eligibility. 



Gallann National Forest 



1987 



Montana Stream 
Preservation Act 



37-5-501 ^li^q., MCA 



Protects fish and wildlife and maintains streams and their banks 
and tributaries in their natural or existing state under a "124 
permit.- 



Department of Fish, 
Wildlife and Parks 



1965 



Montana Natural 
Stream bed and Land 
Preservation Act 



75-7-101 Wif^.,MCAand 
ARM 36.2.401 et seg. 



Minimizes soil erosion and protects perennial streams in their 
natural or existing state under a '3 10 permit." 



County Conservahon 
Districts 



1975 
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2,2 No Action Alternative 

Under the No Action Allertialive, the Board would nol adopt a rule classifying the proposed 
reach of the Gallatin River as an ORW. Approving legislation would not be drafted. The No 
Action Alternative assumes the river would continue to be protected by current water quality 
laws, including existing state surface water quality standaids and nondegradation policy (Table 
2-1). Much of the study area falls within the Gallatin National Forest; therefore, water quality 
management policy on National Forest System lands would also apply. The No Action 
Ahemative is a "status-quo" approach, which assumes that current management would continue. 
Nonsignificant changes and degradation in water quality could occur within this framework as 
identified below. The following sections describe how these regulations and policies are 
currently administered along the proposed ORW reach. 

2.2.1 Nondegradation Review 

In the absence of ORW designation, water quality regulators could approve additional point 
source discharges (point sources) along the proposed ORW reach providing that the dischargers 
met current nondegradation limits and water quality standards and completed the appropriate 
dischai'ge permitting and approvals process (detailed in Section 2.2.2, below). Other potential 
nonpoint sources would be regulated according to current applicable requirements. 

A person or entity that conducts an activity that may cause a change in existing water quality 
must comply with the nondegradation requirements found in ARM 17.30.701 et seq. If Ihe 
activity is permitted, appi-oved, licensed, or otherwise authorized, DEQ would ensure that the 
change in water quality is "nonsignificant" prior to issuing its permit, license, or other 
authorizations (ARM 17.30.706(2)). If the activity is not permitted, approved, licensed, or 
otherwise authorized by DEQ^ the person pi-oposing the activity may determine, based on slate 
regulatory requirements, that the activity would nol cause significant changes in water quality or 
may submit an application for DEQ to make Ihe determination (ARM 17.30.706(1)). 

In general, nondegradation reviews are initiated by a "new or increased source" as defined in 
ARM 17.30.702(18). A new or increased source refers to the load, or concentration, of 
pollutants, not the wastewater flow rate. Therefore, if wastewater flow of an existing source is 
increased, the load of pollutants must be maintained or reduced, othei"wise the discharge is 
considered a new or increased source, and DEQ must determine if the discharge will cause an 
exceedence of the nondegradation water quality limits. For the proposed ORW reach of the 
Gallatin River, typical |X)llulant sources subject to nondegradation reviews include individual 
and community septic system, and community wastewater treatment facilities. 

DEQ, in accoixlance with Board rules and statutes, may authorize water quality changes above 
the non significance threshold (i.e., degradation) if a discharger demonstrates by a preponderance 
of evidence that; 

• there are no economically, environmentally, and technologically feasible modifications to 
the proposed project that would result in no degradation; 

• the pi-oposed project will result in im|X)rtant economic or social benefits that exceed 
societal costs of allowing degradation; 
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• exisliiig and aniicipaled uses of slate waters will be fully protected; and 

• the least degrading water quality protection practices will be used (75-5-303(3), MCA). 

Once DEQ has reviewed the evidence, it issues a preliminary decision, and a 30-day public 
comment period begins. At the end of the comment period, DEQ issues its final decision, which 
may be appealed to the Board by persons who have an economic interest Ihat might be directly 
affected. DEQ may review and revise authorizations to degrade once every five years and may 
modify the authorization as necessary. Under Ihe No Action Alternative, permittees could 
continue to use this pi-ocess to gain approval, even if water quaUty degradation would occur. 

In accordance with ARM 17.36.312, subdivisions located adjacent to state suiface waters require 
an analysis of the effects of the pioposed sewage treatment systems on the quality of the nearest 
down-gradient high quality state surface water (DEQ 2005a). For septic systems, DEQ's 
nondegradalion I'eview first assesses surface water impacts in relation to the stale's Numeric 
Water Quality Standards' trigger values (DEQ 2006a). Trigger values are used to determine if a 
given inci'ease in the concentration of a toxic or nutrient paiameler is "significant degradation" or 
"non- significant degradation" under the nondegradalion rules (DEQ 2006a, ARM 
i7,30.715(l)(c)). If the proposed development stays below the trigger level for nutrients 
(nitrogen and phosphorus), it is considered to be in compliance with the nondegradalion policy. 
If the development exceeds the trigger values for nitrogen and phosphorus, the proponent can 
evaluate the surface water impacts via the narrative standard (DEQ 2005a; ARM 
I7.30.7l5(l)(g)). If the discharge of phosphorus can meet the 50-yeai' breakthrough requirement 
(ARM 17.30.7 I5(l)(e)), then the trigger level analysis is not required for phosphorus for 
subdivisions adjacent to slate surface waters. DEQ has had sites fail the trigger value calculation, 
but then pass a nondegradalion review by meeting the narrative standaixl through surface wa(er 
modeling (E. Regensburger, pers. comm. 2005). Under the No Action Ahernative, permittees 
could continue to use this process to gain approval. Each trigger value analysis is inde|iendent of 
previous and subsequent reviews; therefore, the additive impact of several projects could exceed 
the trigger value, despite individual projects "passing" the trigger level criteria. 

2,2,2 Discharge Permits 

Anyone proposing to discharge sewage, industrial waste, or other pollutants into state waters 
must apply for a discharge permit. Permitting guidelines differ for discharges to suiface walers 
versus gi-oundwater. Point sources to surface waters are permhted via the Montana Pollutant 
Dischai'ge Elimination System (MPDES) pi-ocess. Unless an authorization to degrade is obtained, 
DEQ can only authorize changes in water quality that meet the nondegradalion nonsignificance 
limits and water quahly standards for a pollutant via an MPDES permit. The Montana Water 
Quahly Act defines some activities that do not require a discharge permit including: 

■ agricuhural irrigation facililies; 

■ storm water disposal; and 

■ subsuiface disposal systems for sanitary wastes serving individual residences. 

The complete list of groundwater discharges that do nol require a discharge permit can be found 
in 75-5-40 1, MCA. 
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Discharge permits may be issued for up to five years, and if a permillee reapplies, the renewal 
process includes a thorough review. DEQ can revoke or suspend a discharge permit if it finds 
thai the discharge is violating the Water Quality Act (75-5-404, MCA). There are two existing 
MPDES permits in the proposed ORW reach of the Gallatin River. These permits could be 
renewed or expanded under the No Action Alternative in accoidance with the regulations 
described in (his section. 

DEQ can require monitoring as part of a discharge |>ermit, and can ins|>ect the premises of a 
discharger at reasonable times (75-5-602 and 603, MCA). In the case of a violation, the Boaid 
can develop enforcement procedures for DEQ to follow, and can preside over enforcement 
hearings. 

2,2.3 Subdivision Wastewater Approval 

In Montana, two laws regulate subdivision activity, including wastewater treatment: the Montana 
Subdivision and Plaiting Act and the Montana Sanitation in Subdivisions Act. Both laws have 
lists of exemption cii'cum stances for which the requirements of the Acts do not apply, and in 
some cases neither Act may apply (Gallatin County 2004 and 2001). Even in cases where neither 
Act applies, wastewater treatment systems within Gallatin County are regulated under the 
Gallatin City-County Regulations for Wastewater Treatment Systems (Gallatin County 2004). In 
all subdivision application cases, DEQ conducts a nondegradation review, bul the Gallatin 
County Planning Depailment also evaluates the proposed development. 

Whhin the proposed ORW reach, the Gallatin County Planning Department is the primary 
regulating agency for subdivisions. With some exceptions, and accoiding to county regulations, 
an Environmental Assessment (EA) musi be prepared for each subdivision. The EA must 
include: 

• a description of every surface water body that may be affected by the proposed 
subdivision; 

• available gi-oundwater information; and 

• a community impact report that addresses the need for water and sewage facilities. 

Under the No Action Alternative, the Gallatin County Planning Depaitment would evaluate the 
potential effect of a new subdivision within the Gallatin ORW watershed on agricuhure, 
agricultural water user facilities, local services, the natural environment, wildlife and wildlife 
habitat, and public health and safety. The Gallatin County Planning Department may refer the 
subdivision application to other agencies and interested entities for review (Gallatin County 
Planning Department 2(X)5). The Gallatin County Planning Department may require Ihe 
subdivider to reasonably minimize potentially significant adverse impacts. This process serves as 
a means to regulate the impacts of development on society and Ihe natural environment, and to 
provide under existing Montana law some protection to the quality of Gallatin River water. 

Gallatin County En vii-on mental Health Services also reviews wastewater treatment systems. 
Under the No Action Alternative, individual wastewater treatment systems, or septic systems, 
would be reviewed by the agency. Within Gallatin County, a person needs to hold a valid 
"permit to constmct" issued by Gallatin County Environmental Heahh Services for the specific 
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constiTJCtion, repair, replacement, or alteralion of any wastewater treatment system (Gallatin 
County 2004). County regulations make it unlawful to operate an obsolete wastewater treatment 
system within Gallatin County, and require that any new installation, repair, replacement, or 
alteralion of any portion of an existing system meet current regulations for location, design, and 
construction of a wastewater treatment system. Under the No Action Alternative, subdivisions 
would continue to be evaluated by Ibese agencies, using current regulations and provisions. 

2.2.4 Setbacks 

A '"setback" is a minimum distance fi-om a watercourse. Generally, setbacks are measured from 
the mean high water line. The mean high water line is defined as "the line which the water 
impresses on the soil by covering it for sufficient periods to deprive it of vegetation" (Gallatin 
County Boaid of Commissioners 2001). Setbacks can be used by planning departments and 
government agencies to regulate development within a floodplain or to limit impacts to the bed 
and banks of watercourses. Within the Big Sky zoning district in Gallatin County, all buildings 
and site improvements must maintain a minimum setback of l(X) feet from the annual mean high 
water line of the Gallatin River and 50 feet from the annual mean high water line for all other 
streams (Gallatin County 2002). Land use within these setbacks is limited to the planting of 
native riparian vegetation, agricultural uses (whh the exception of structures), maintenance of 
existing nonnative vegetation, and the conti-ol and maintenance of noxious weeds, deadfall, and 
selected pruning. Removal of existing native vegetation within the setback area is not permitted. 

Setbacks and their implications for land use and planning are discussed in greater detail in the 
Land Use section of Chapter 3. Under the No Action Alternative setbacks would continue to 
apply to all buildings and site improvements consistent with respective zoning district 
regulations. 

2.2.5 Water Quality on Public Lands 

Under the 1987 Gallatin National Forest's Forest Plan, the Gallatin River from the National 
Forest Boundary to Yellowstone National Park was found to meet the eligibility requirements for 
Wild and Scenic River status as a "recreational river" (USDA Forest Sewice I9S7). This reach 
contains the entire proposed ORW section of the river (Figure l-l). The lands one-quarter of a 
mile fi-om the banks along the eligible reach of the Gallatin River are to be managed to "provide 
protection of eligible river segment areas until future suitability studies are completed" (USDA 
Forest Service 19&7). This forest-wide standaid precludes development of new low dams, rip- 
rap, other flood-control structures, or diversions along the pro|X)sed ORW reach (USDA Forest 
Service I9&7). However, it does not pi-ohibit establishment of new i-oads, campgrounds, picnic 
areas^ timber harvest, or mineral development. 

All proposed on-the -ground actions within the Gallatin National Forest are reviewed under the 
Forest Service NEPA process and would be evaluated for consistency with Forest Plan 
requirements. In addition, activities on National Forest System lands that impact state waters are 
subject to the same DEQ and county agency review process as activities on private lands. 

There are some staCe-owned lands along the proposed ORW reach. These lands are managed by 
Montana Fish, Wildlife and Parks and by the Montana Department of Natural Resourees and 
Conservation. As is the case for federal agencies, all Montana agencies must comply with state 
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water quality regulations. Therefore, acliviiies on slale-owned lands thai would impact stale 
waters are subject to the same DEQ and county agency review process as activities on private 
lands. 

2,3 Proposed Action Alternative 

Under the Pro|X)sed Action Alternative, Ihe Board would proceed with formal rulemaking (o 
designate the Gallatin River as an ORW from the Yellowstone National Park boundary to the 
confluence with Spanish Creek and would draft a bill for the Legislatui'e to appiove the rule. 
Under the Proposed Action Alternative, DEQ could not grant an authorization to degrade the 
section of the Gallatin River proposed for ORW status for any activity (75-5-316(2), MCA). In 
addition, under ORW designation, DEQ could not allow a new or increased |X)inl source that 
would resuh in a |>ermanent, measurable change in the water quality of the proposed ORW river 
section. A permanent change would be like that created by a wastewater treatment plant 
discharge. A temporary change in water quality would be like that caused by digging a pipeline 
trench across a stream. Point soui-ces with treatment systems that purify effluent, to a stale as 
clean as the current level of water quality in the ORW reach, could still be permitted by DEQ. 

The guidelines for identifying a |X)inl source are clear, as defined in the Montana Water Q^'^'ily 
Act (75-5-103(24), MCA). However, the ORW designation also addresses other pollutant 
sources presently reviewed by DEQ thai have a potential to degrade the water quality of a 
designated water body. Therefore, DEQ must determine how lo evaluate potential sources in an 
objective, scientifically defensible manner, consistent whh existing water quality regulations and 
laws. The following sections describe how these evaluations would take place under the 
Proposed Action Alternative. 

2,3.1 No n degradation Review 

Under the Pro|x>sed Action, DEQ would conduct its water quality impact reviews of new or 
increased discharges to the ORW segment of the Gallatin River using a pixx:edure similar to that 
currently used for nondegradation reviews. If a pioposed subdivision development or other 
project, in conjunction with other new or increased discharges to the ORW segment, were found 
to exceed trigger values for any numeric water quality parameter in the proposed ORW segment, 
the project would not be approved. Trigger values are the cone entiat ion increases of a pollutant 
that are defined as significant water quality degradation [ARM I7.30.7l5(l)(c)]. This initial test 
of significance is different from that currently used for a nondegradation review because (he 
nondegradation trigger level review is based on impacts due to each individual project, instead of 
cumulative effects of muhiple pi-ojects. Under the Pi-oposed Action Alternative, a project 
proponent could pursue alternative management practices or water treatment methods to reduce 
pollutant loads, but could not pursue approval under the narrative standard, as is currently 
allowed under nondegradation mles for nutrients, if the trigger value were exceeded. In addition, 
under the Proposed Action Ahernalive, DEQ could not issue an authorization to degrade, nor 
could it review the discharge under the criteria that it is nonsignificant degradation if the 
discharge does not create a concentration outside of a mixing zone that exceeds 15*^ of the 
lowest applicable water quality standard [ARM 17.30.7l5(l)(c)J. 
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It should be noted thai many pollutants do nol have a trigger value. In such cases DEQ would 
have to determine, on a case-by-case basis, the value defined as a measurable change for each 
pollutant ill the discharge. 

As noted in the discussion for the No Action Alternative, subdivisions adjacent to stale surface 
waters require an analysis of the effects of the proposed sewage trealment syslems on the quality 
of the nearest down-gradient state surface water in accordance whh ARM 17.36.312. DEQ's 
subdivision nondegradation guidance document defines proximity to surface waters as a direct 
hydrologic connection to the water in question (DEQ 2005a). Determining whether a discharge is 
in direct hydiologic connection to the surface water is site-specific and depends on geology, 
hydrogeology, volume of the discharge, sensitivhy of the surface water, and other site pioperties 
(DEQ 2005a). New or increased discharges on pro|iei1ies with a direct hydrologic connection to 
Ihe proposed ORW reach of the Gallatin River could not be approved if the water quality impacts 
review showed that these actions, in conjunction with other affected new or increased discharges, 
would exceed trigger values in Ihe ORW segmeni of the Gallatin River. Lands along the 
proposed ORW reach thai have a direct hydrologic connection to the Gallalin River have been 
delineated based on geology, soil ty|>e, distance from the river's banks, and height above the 
river's surface. These lands are referred to as the "footprint" throughout this document (Figure 2- 
1). The water quality section of Chapter 4 describes the methods used to define the footprint. 

Under the Pi-oposed Action Alternative, new or increased point sourees to the proposed ORW 
segment thai would be permitted, authorized, licensed, or approved by DEQ on lands within the 
footprint would require a waler quality impact review. Those water quality impact reviews would 
be used to verify that there would be no permanent change in the designated ORW. Compliance 
with the trigger value limit for each parameter would be based on pounds |>er acre load 
calculated to assure conforming in-stream concentration increases after stream dilution at the 
downstream end of the proposed ORW reach at the confluence with Spanish Creek. This 
approach calculates the total load available and then allocates it along all developable lands 
inside the footprint. Therefore, the trigger will not be appioached until the entire load is 
allocated, or until all of the developable lands remaining are develo|ied. This approach is a 
consei-vative one that will ensure thai DEQ can protect Ihe water quality of the proposed ORW 
reach while treating each future developer equally, regardless of when they decide lo develop 
Iheirpropeily. 

Phosphorus and nitrogen/nitrate are the two major pollutants generated by septics and 
wastewater treatment systems. The following is a summaiy of Ihe nutrient loading analysis 
conducted as pari of Ihe alternatives development for this Draft EIS. The complete description of 
the analysis, calculation, assumptions, and conclusions is provided in Appendix A. Based on the 
nutrient loading calculated for Ihe proposed ORW reach of the Gallatin River, phosphorus is the 
limiting factor for nutrient loading. The analysis (see Appendix A) assumes ]00% of the 
phosphorus or nitiate reaches the receiving water, and does not account for attenuation of these 
pollutants through mechanisms such as soil adsorption and plant photosynthesis. 
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Fignre 2-1. Map showing Lhe footprml of ihe area hvdrologically connected to the mainstera of Ihe 
Gallalin River ba^ed on a one year groundwater travel lime. 
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FOOTPRINT OF ZONE OF HYDROLOGIC CONNECTIVITY 
OF GALLATIN RIVER [SOUTH HALF 

GALLATIN RIVER ORW EIS 



Figure 2-1 (conlinued). 
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Using the trigger value for phosphorus of 0.001 mg/l and the calculated 7-day 10-year low flow 
value (70 10) on the Gallatin River at Gallatin Gateway of 204cfs (McCarthy 2005), a maximum 
annual loading in the pi-oposed ORW reach of the Gallatin River to meet the trigger value at the 
Spanish Creek confluence would be 400.78 lbs of phosphorus as P (Appendix A). 

In a similar fashion, using the trigger value for nitrate of 0.01 mg/l as N and the 7QI0 value, the 
maximum annual loading of nitrate would be 4,007.80 lbs as N (Appendix A). 

Based on the footprint analysis overlaid on the undeveloped acreage categorized by existing land 
use, there aie appioximately 1 ,846 acres of undeveloped land within the footprint (Figure 2-1). 
Allocating the pounds of phosphorus and nitrate over that acreage, there is a limh of 0.217 lbs 
P/acre/year and 2. 17 lbs nitrate as N/acre/year. Using amounts of 4.93 lbs P per single family 
equivalent per yeai' and 23.33 lbs N per single family equivalent per year for a conventional 
wastewater treatment system (consisting of a septic lank and drainfield), the acres needed for a 
single family equivalent are 22.69 undeveloped acres for phosphorus and 10.75 undeveloped 
acres for nitrate as N. Therefore, to pass a water quality impacts review under the Proposed 
Action Alternative, a proposed home (single family equivalent) with a conventional wastewater 
treatment system inside the footprint would need to have a minimum lot size of 22.69 acres. 
Several wastewater treatment alternatives are available that can significantly reduce niti-ogen and 
phosphorus content. Use of one or more of these alternatives could allow pi-oposed homes to be 
built on lots smaller than 22.69 acres. Available wastewater treatment alternatives and their costs 
are detailed in Chapter 4. 

2.3.2 Discharge Permits 

MPDES discharge permits are resewed for point sourees. Under the Proposed Action 
Alternative, DEQ cannot allow a new or increased point source that would result in a permanent 
change (degradation) in the water quality of an ORW (75-5-316, MCA). The Pro|X)sed Action 
Ahemative would not prohibit new point sourees, but \t would likely require new or increased 
poini sources to dischaige cleaner water than could be permitted under the No Action 
Ahemative. The Proposed Action Ahemative would not invalidate or curtail existing |>ermilled 
point sources. 

2.3.3 Subdivision Wastewater Approval 

The Proposed Action Alternative would not affect how Ihe Gallatin County Envii-on mental 
HeaUh Services or the Gallatin County Planning Depailment review subdivision wastewater 
treatment systems applications. Proposed subdivisions with wastewater discharges inside the 
footprint for the proposed ORW reach would undergo a water quality impact review by DEQ to 
determine compliance with the ORW requirements outlined above under the nondegradalion 
review section. Renovations to existing wastewater dischaige systems would need to meet or 
exceed the requirements of their existing approvals. New, increased, or existing wastewater 
systems whh discharges outside the footprint would not be affected by the Proposed Action 
Ahemative. 

2.3.4 Setbacks 

Under Ihe Pro|X)sed Action Alternative, there would be no changes to the setbacks im|x>sed by 
Gallatin County in any of the zoning districts. The footprint is not a setback; it is an outline of 
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the zone of direct hydrologic conned i v it y. Buildings could be consliucled inside the foolprinl, 
but they would undergo a water quality impact review if they included any discharge to ground 
or surface waters, such as a seplic system. 

2,3,5 Water Quality on Public Lands 

Federal and stale agencies must comply with all state water quality regulations. Therefore, the 
Proposed Action Alternative would nol change the way actions aie permitted or approved on 
state and federal lands outside of the footprint. However, proposed actions within the footprint 
would I'equire a water quality impact review if they incUide any discharge to ground or surface 
waters, such as a septic system. 

2.4 Cumulative Impacts Analysis Alternative 

Under the Cumulative Impacts Analysis Alternative, DEQ would exercise its disci-etionary 
authority lo assess the cumulative impacts to water quality of developments over time. The 
authority to incUide cumulative impacts analysis in nondegradation reviews is found in ARM 
17.30.715(2): 

"Notwithstanding compliance with the criteria of (1), the department [DEQ| may 
determine that the change in water quality resulting from an activity which meets 
the criteria in (1) is degradation based u|x>n the following: 

a) cumulative impacts or synergistic effects; 

b) secondary byproducts of decomposition or chemical transformation; 

c) substantive information derived from public input; 

d) changes in flow; 

e) changes in the loading of parameters; 

f) new information regaiding the effects of a parameter; or 

g) any other information deemed relevant by the depailmenl and that relates to the criteria in 
ARM 17.30.715(1)." 

Current policy, as described under the No Action Alternative, is to evaluate surface water 
impacts of each application independent of other past and pending applications. DEQ already has 
the authority lo implement a cumulative impacts analysis in any watershed in the state; however, 
Ihe level aiid pace of development in most watersheds across Montana has not necessitated 
surface water cumulative impacts analysis in order to effectively protect water quality. As the 
pace of development escalates, the nutrient loading baseline used by County Environmental 
Health Ser\'ices and DEQ to measure the incremental impact of each additional development 
becomes increasingly dynamic. If several developments come up for review at the same time, it 
is difficuh for DEQ to determine the impacts of granting one pennit in the context of several 
other pending permits. 

2.4.1 Nondegradation Review 

The change lo the nondegradation review process under the Cumulative Impacts Analysis 
Ahemative would be similar to that described under the Proposed Action Alternative (Section 
2.3.1). Each development requiring a nondegradation review would be evaluated in the context 
of existing pollutant loads to the pioposed ORW reach. Under this alternative DEQ would need 
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to assess the incremental inipaci of each developmeni in the conlexl of past and |>ending 
developmenls. 

Application of the Cumulative Impacts Analysis Allemative to Ihe iiondegiadalion review 
process would be very similar to that described under the Proposed Action Allemative. DEQ 
would use the footprint described under the Proposed Action Alternative analysis (Chapter 4) to 
determine whether a surface water cumulative impacts nondegradation review would be 
necessary. Surface water cumulative impacts analysis would only apply lo those applications that 
required a surface water nondegradation review (i.e., projects within the footprint). The loading 
levels calculated and described in Chapter 4, "Analysis of Alternatives" would be applicable to 
this alternative as would the types and levels of mitigation for wastewater treatment. These 
prescribed loading levels would allow DEQ a level of confidence in assessing each development 
given that the pace and intensity of development is difficult lo predict. If an application was 
denied on the basis of the cumulative impacts trigger value assessment, the permittee could apply 
for an authorization to degrade under the Cumulative Impacts Analysis Alternative. This 
ahernalive would also allow evaluation using the narrative standard as piovided under the No 
Action Alternative, but unlike the No Action Ahernative, it would require cumulative impacts 
analysis of past and pi-oposed unrelated developments in the analysis of the narrative standard. 

2.4.2 Discharge Permits 

The Cumulative Impacts Analysis Alternative would assess new discharge permits or point 
sources using the same lype of analyses as described above under (he Proposed Action 
Alternative. Any new point sourees would be evaluated in terms of their incremental increase to 
pollutant loads given the context of the current water quality in the pioposed ORW reach. The 
Cumulative hnpacts Analysis Alternative would not prohibit new point sourees, but it would 
likely require new or increased point sources to discharge cleaner water than could be permitted 
under the No Action Alternative. The Cumulative Impacts Analysis Alternative would not 
invahdate or curtail existing permitted point sources. 

2.4.3 Subdivision Wastewater Approval 

The Cumulative Impacts Analysis Alternative would not affect how the Gallatin County 
Environmental Health Services or Ihe Gallatin County Planning Department reviews subdivision 
wastewater treatment systems applications. Pioposed subdivisions with wastewater discharges 
inside the footprint for the proposed ORW reach would undergo a cumulative impacts 
nondegradation review for both groundwater and surface water. Each development would be 
evaluated cumulatively in the context of existing pollutant loads. Renovations to existing and 
pending wastewater discharge systems would need to meet or exceed the requirements of their 
existing appiovals. New, increased, or existing wastewater systems whh discharges outside the 
footprint would not be affected by the Cumulative Impacts Analysis Alternative. 

2.4.4 Setbacks 

Under the Cumulative Impacts Analysis Alternative, there would be no changes lo the setbacks 
imposed by Gallatin County in any of the zoning districts. The footprint is not a setback; it is an 
outline of the zone of direct hydrologic connectivity to the ORW. Buildings could be constructed 
inside the footprint, but they would undergo a water quality impacts review if they included any 
dischai'ge to giound or surface waters, such as a septic system. 
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2,4,5 Water Quality on Public Lands 

Federal and stale agencies must comply willi all slate water quality refutations; therefore, no 
alternative would change the way actions are permitted or approved on slate and federal lands 
outside of the footprint. Agency-pi-oposed actions within the footprint would require a water 
quality impacts review if they include any discharge to ground or surface waters, such as a septic 
system. The Cumulative hnpacts Assessment Alternative would review any |X)tential wa(er 
quahty impacts in the context of other past and concurrently proposed actions. 

2.5 Modified and/or Mitigated Alternatives 

In Older to approve the petition for ORW designation, the Board had to determine that the 
petition made a reasonable case that no other alternatives existed that would provide the same 
level of piotection to the pioposed ORW reach of the Gallatin River. The Board's appioval of 
the petition initiated the EIS process and a more rigoious examination of potential alternatives. 
After careful examination of the existing laws and water quahty protection pi-ocedures, DEQ 
concurs that there are no modified or mitigated ahernatives within the existing legal and 
regulatory framework thai would provide the same level of water qualily protection as ORW 
designation. 

2.6 Related Future Actions 

Agency and governmental actions that have the potential to affect, or be affected by, the 
Proposed Action, that aie planned or are in the active planning process include the MDT 
reconstruction of poilions of U.S. Highway 191 in the Gallatin Canyon, the revision of the 
Gallatin National Forest's Forest Plan, and the renewal of the Big Sky Water and Sewer 
District's MPDES permit. There are no |X)tential point sources in the U.S. Highway 191 
reconstruction project (DOT and MDT 2005). At the time of construction, MDT will have to 
comply with all existing water quality regulations. Therefore, under any ahernative, MDT will 
need to coordinate with DEQ on the applicable best management practices for controlling inputs 
to the Gallatin River during loadwork. MDT will need to submit the appi-opriate permit 
applications for review by DEQ and other involved agencies. Ahhough nonpoint sources do not 
require additional regulation under the proposed ORW, it is likely that DEQ will require strict 
adherence to Best Management Practices (BMP) guidelines in order to reduce the likelihood of 
nonpoint sources causing degradation to water quality in the pi-oposed ORW reach. 

Revisions lo the forest plan will define resource management practices within (he Gallatin 
National Forest over the next several decades. However, any on-the-giound actions within the 
Gallatin National Forest with the potential to impact state waters will follow the same permitting 
and approvals pi-ocess as actions on private lands. In addition, the Forest Service will review all 
on-the-ground actions internally via its NEPA process, which provides for public and agency 
comment. Potential water quality degradation from activities within the Gallatin National Forest 
such as timber haivest, mining and associated road building generally fall under the category of 
non-point source |X)llution. Long-term water quality impacts due to sedimentation from erosion 
of unvegetaled roadsides, unstable road cuts, or stream crossings would require review by DEQ. 
However, shoil-term, non-point source impacts would continue to be managed using BMPs and 
would not require permitting or monitoring beyond current practices under any ahernative. 



GallalJn ORW Dcajgnalion EIS Monlana Dcpanmcnl of Enviionmcm j] Qu jlily 

27 Seplember 2006 



Chapter 2: Description of Alternatives 



The Big Sky Water and Sewer District (District) holds a MPDES peniiil to discharge treated 
wastewater to the proposed ORW reach of the Gallatin River. The District currently stores its 
wastewater during winter aiid applies it lo golf courses during summer. Therefoi-e, the District 
does not use its discharge capachy to the Gallatin River under its MPDES permit. The District's 
MPDES permit has been administratively extended while DEQ prepares a draft of the renewed 
permit. If the Proposed Action Alternative is implemented, the District could continue lo operate 
under the terms of its renewed MPDES |>ermit, but could only increase hs discharge load to the 
Gallatin River in the future within the limits of the Pi-oposed Action Ahemative. 

2.7 Alternatives Considered but Dismissed 

In developing the Pioposed Action Ahernative, DEQ considered several methods for 
implementing existing water quality regulations within the footprint along the proposed ORW 
reach. One alternative to the Proposed Action identified during public scoping was to classify the 
Gallatin River as a Wild and Scenic River. This ahernative was dismissed for reasons described 
below. Two implementalion alternatives were developed, but then dismissed as discussed below. 

2,7,1 Classification as a Wild and Scenic River 

During the scoping process, the public suggested pursuing Wild and Scenic River designation 
instead of ORW designation. The Wild and Scenic Rivers Act was passed in I96& and has since 
been amended to add additional rivers and adjust its policies (16 U.S.C. 1271-1287). The 
purpose of the Wild and Scenic Rivers Act is to preserve rivers "in free-flowing condition to 
protect the water quality of such rivers and to fulfill other vital national conservation purposes" 
(16 U.S.C. 1271-1287). "Free-flowing" is defined as "existing or flowing in natural condition 
without impoundment, diversion, straightening, rip-rapping, or other modification of the 
waterway." 

There are three Wild and Scenic River classifications: wild, scenic, and recreational. The 
proposed ORW reach of the Gallatin River qualifies as a recreational river because of the 
presence of U.S. Highway 191 and extensive tracts of private lands along its corridor (USDA 
Forest Sei-vice 1987). 

The Wild and Scenic Rivers Act creates federal water rights to flows of protected river segments 
necessary to carry out the Wild and Scenic designation purposes, such as maintaining in-stream 
flows. The water right is to water not otherwise allocated under state law, but with the additional 
power of the federal government to condemn rights vested under state law if necessary to 
accomplish the federal purposes (NPS 2005). In the context of Montana water law, these rights 
would have lo be junior (more recently established) lo existing waler righls, but the federal right 
to condemn would give the agency the right to purchase senior water rights if those rights were 
needed to maintain flows. 

The Wild and Scenic Rivers Act states: 'The jurisdiction of the States over waters of any streain 
included in a national wild, scenic or recreational river area shall be unaffected by this Act (o the 
extent that such jurisdiction may be exercised without impairing Ihe purposes of this Act or its 
administration" (16 U.S.C. 1271-1287, Section 13). Therefore, the Wild and Scenic Rivers Act 
focuses on water quantity and not water quality. Although the intent of the Act is to protect the 
water qualily of wild and scenic rivers aiid to fulfill other vital national conservation pur|x>ses, 
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there are no sjiecific limilatioiis on |x>lluUiit sources or guidelines for water quality management 
(16 U.S.C. 1271-1287). By I'etaining stale jurisdiction over the waters, the Wild and Scenic 
Rivers Act looks lo slate agencies to manage waler quality. Therefore, designation as a Wild and 
Scenic River would not piovide the same level of water quality protection as ORW designation. 
Rivers can be designated wild and scenic only by act of Congress. They can also be designated 
by an act of a state legislature, with appi-oval by the Secretaiy of the Interior u|X)n application by 
the governor (16 U.S.C. 1273). Therefore, the Board does not have the authority to pursue this 
alternative to the Proposed Action. 

2.7.2 Watershed-based Trigger Values 

In developing the Proposed Action Alternative, the idea of dividing the footprint of the pi-oposed 
ORW reach into subwatersheds was considered. The Gallatin River watershed encompassing the 
proposed ORW reach was divided into five subwatersheds. The subwatersheds were delineated 
based on major stream confluences. Each subwatershed encompasses all of the lands drained by 
that stream. Watershed delineation follows the ridgelines or highpoints that define which way a 
drop of water would flow, and which stream it would eventually enter as it moves downhill. 
Three were delineated along the mainstem of the Gallatin River: from the Yellowstone National 
Park boundary to Buffalo Horn Creek (including Taylor Fork Creek); from Buffalo Horn Creek 
to Portal Creek; and from Portal Creek to the confluence with Spanish Creek (Figurel-I). The 
West Fork Gallatin River and the Spanish Creek watersheds were also considered 
subwatersheds. These subwatersheds are equivalent to the U.S. Geological Survey's 5th code 
Hydrologic Units (HUCs). 

The intent of this analysis was to evaluate pollutant loading within each subwatershed and 
calculate the allowable loads that would not exceed the trigger values for the mainstem of the 
river in the pro|X)sed ORW reach. The amount of biological uptake or attenuation of pollutants in 
each subwatershed would be estimated to determine how much of the pollutant load was used up 
once it entered the river. The biological attenuation, i.e., the breakdown of organic contaminants 
into smaller compounds by microbial organisms, would reduce contributions towards the trigger 
values as the waters flowed downstream. The microbial organisms transform the contaminants 
through metabolic or enzymatic processes, frequently pixxJucing carbon dioxide or methane. 

This alternative was dismissed because biological attenuation would have to be modeled 
mathematically and would vary greatly depending on the season of the year, water temperature^ 
water flow, and the ty|>es and amounts of biological organisms in the reaches. Biological 
attenuation would likely be minimal during the winter months when residential occupation levels 
and, consequently, wastewater output are highest in the West Fork Gallatin River subwaterslied. 

DEQ believes that such a model would be difficuh to construct, and that implementing different 
trigger values for each reach would lead to confusion among potential land users and conflict 
among regulatory agencies. In addition, the inherent vaiiability in the model would make it 
impossible to calibrate definitively. Therefore, DEQ's confidence in the model's ability to 
accurately identify appiopriate loading estimates was too low to suppoil this alternative. 
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2,7.3 Development Unit Limits 

Dividing the total allowed pollulani load inlo single family equivalents was also considered. 
Under Ihis alternative, DEQ would calculate the number of additional single family equivalents 
that would resuh in a |X)llutant load equal to the trigger value as measured at the confluence of 
the Gallatin ORW with Spanish Creek. The single family equivalent limit would only apply to 
lands within the footprint. Lands outside of the footprint would be I'egulated in accordance with 
existing water quahly and zoning i-egulations. Each single family equivalent translates into one 
home or housing unit; therefore, DEQ would limit the total number of homes inside the footprint 
to the calculated single family equivalent maximum. DEQ would then oversee this limit by 
coordinating water quality impact reviews and building |>ermits in appropriate zoning districts. 
Once the single family equivalent maximum was reached, no subsequent homes or seplic 
systems would be allowed inside the footprint. 

However, DEQ does not have the aulhority to regulale development oi' im|X)se zoning 
regulations. The per acre loading limit approach described under the Pro|X)sed Action 
Alternative would enable DEQ to limit pollutant contributions in a manner consistent with 
current regulations and treat each potential development equally throughout the watershed. This 
alternative was dismissed because a more feasible alternative existed thai would not require a 
change in the regulations and authority exercised by DEQ. 
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Table 2-2. Comparison of the reguljlory aspects of Ihe three alternatives carried forward for analysis. 



Regulation 



Citation 



No Action 



Proposed Action 



Cumulative Impacts Analysis 



Montjna Water 75-5-101 el n-g., DEQ could issue a permit or jpproval 

Quality Act MCA of an activity that would degrjde the 

existing water quality. However, water 
quality could not be degraded below 
current slate standards. 



DEQ could not issue a permit or 
approval of an activity that would 
cause permanent change in the 
existing water quail tv. 



Sjine as No Action 



Nondegradation 

Policv 



75-5-303. MCA and 

ARM 1730.701 el 
seq. 



DEQ could approve new and increased 
point sources providing that the 
disch;irgers met current guidelines and 
completed the appropriate discharge 
permitting and approvals process. The 
DEQ may gram an authorization to 
degrade if a discharger demonstrates 
by a preponderance of evidence that: 

• there are no economically, 
environmenlally, and 
[echnologically feasible 
niodificanons lo the proposed 
project that would result in no 
degradation; 

• the proposed project will result in 
importani economic or social 
benelils thai exceed societal costs 
of a ilowing degradation; 

• existing and anticipated uses of 
slate waters will be fully protected; 
and 

■ Che least degrading waler quality 
protecnon practices wiU be used 
(75-5-303(3), MCA]. 



ORW designation would preclude 
DEQ granting an authorization to 
degrade under 75-5-303, MCA 
for all tvpes of new and increased 
point sources that require a 
nondegradation review. DEQ 
nondegradation review would 
assess surface water impacts in 
relation lo the State's Numeric 
Water Quality Standards. A 
proposed deveiopment would 
pass nondegradation review if 
cumulative impacts stay below 
numeric trigger levels. Narrative 
standards would not be an option 
under ORW designation. 



DEQ could approve new and 
increased point sources providing 
that the nondegradadon review 
found that the new or increased 
point source did not exceed the 
appropriate trigger value when 
evaluated it in the context of 
cumulative impacts with other 
new developments. 

The authorization to degrade 
process would remain unchanged 
from that described under the Na- 
Action. 

The criteria for the application of 

narrative standards would also 
remained unchanged from that 
descnbed under the No Action. 
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Table 2-2. CoTnpnri^on ot Ihe regulatory aspects oflhe three allematives carried forward for jnalysiti. 


Regulation Citation No Action Proposed Action 


CDmu[atEve Ini pacts Analysis 



DEQ nondegradanon review for seplic 
svslems, would assess surface water 
impact? in relahon to ihe Stale's 
Numeric Water Quality Standards 
trigger values. A proposed 
development would pass 
nondegradation review if impacts stay 
below [he numeric trigger level. If the 
development exceeds the trigger value, 
the proponent has the option of looking 
at the surface water impacts via the 
narrative standard through surface 
water modelmo. 



Discharge Permits 



Surface waters: ARM 
1730.12 and 13 

Ground water: ARM 
1730.10 



Proposed discharge of sewage, 
industrial waste, or other pollutants 
into regulated state water5 (i.e., 
surface, ground, or storm waters) will 
require a discharge permit. DEQ could 
issue a discharge permit that would 
degrade the existing water quality. 
However, water qualilv could not be 
degraded below current stale standards. 



Permit application process and 
standards would remain 
unchanged. DEQ could not issue 
a discharge permit [hat would 
cause measurable {i.e., 
permanent) change in the e>Lishng 
water quality'. 



Permit application process and 
standards would remain 
unchanged. 

DEQ could issue a discharge 
permit that would degrade the 
existingwater quahty. However, 
water quality could not be 
degraded below current state 
standards. 



Total Maximum Daily 
Load (TMDL> 
Program 



FederalClean Water 

Act, Section 303(d) 
and 75-5-701, MCA 



No Change 



No Change 



No Cliange 



Local Boards of 

Health 



50-2, MCA 



No Change 



DEQ may want to coordinate with 
the Board of Health on review 
and approval of new septic 
sysIeiQS 



No Change 
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Table 2-2. CoTnpnri^on ot Ihe regulatory aspects oflhe three allematives carried forward for jnalysii. 


Regulation Citation No Action Proposed Action 


CuniuLative Ini pacts Analysis 



Montana Subdivision 
and PLalljng Act 



76-3. MCA 



No Change 



Sanitation in 
Subdivisions Acl 



Sb'eamside 
Managemeni Zone 

Law 

Agricultural Chemical 
Ground Water 
Prolecdon Act 

Forest-Wide 
Standards (water 
quality') 

Montana Stream 
Preservation Acl 

Montana Natin"al 
Stream bed and L^nd 
Preservati on Act 



76-^a),MCAand 
ARM I7J6 



77-5(3), MCA and 
AF!M36.I13 



80-15, MCAand 
ARM 4.1 1 



Gallatin National 
Forest Plan, Chapter 
|[, E, pans 10 and 16. 

S7-5-501 elseg., 
MCA 

75-7-101 ^Si^q., 
MCA and ARM 
36,2,401 elsfi/. 



No Change 



No Change 

No Change 

No Change 

No Change 
No Change 



Need for increased coordination 
between DEQ and local planner:* 
to asse:»i> potential cumulative 
impacts of upcoming subdivisions 



Need forincreased coordination 

between DEQ and Local 
Environmental Health Services to 
kee]"' track of all pending septic 
approvals. 

No Change 

No Change 

No Change 

No Change 
No Change 



Need for increased coord in an on 
bietween DEQ and local planners 
to assess potennal cumulative 
impacts of upcoming 
subdivisions. 

Need for increased coord in an on 
bketween DEQ and Local 
Environmental Health Services lo 
keep track of all pending septic 
approvals. 

No Change 

No Change 

No Change 

No Change 
No Change 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Hvdroloev 


Waler qii^lny - general 


(PI): Waler qua lily standards 

remain same. 


(PI): Nondegradation standards 
for phosphorus and niliogeii 
remain numeric and narralive. 
Regulaled under ihe existing 
rules of DEQ and counties. 
Local governmenis requiied 
comply with nondegradahon 
requiremenis Ihal are not pari of 
Stale's revle^^. Additional 
nulrieni loading to Gallatin 
River from future build-oul. 
Probable measurable change in 
water qualitv. 




(SI): Change from recently 
dociunented trend degi'ading 
waterquality to stabilized level. 
Limit amount phosphorus & 
nitrogen entering the river; 
prevent permanent, measurable 
degradation waterquality. (SI): 
Stabilization of, or even 
improvement aquatic habitat. 




(SI): Similar to those described 
under Proposed Action. 
Nondegradation standards for 

phosphorus and nitrogen remain 
numeric and narrative. 




Water quality - regulated 
sources 




(SI): Increased nutrient loading 
in Gallatin. <CI): Cumulative 
impacls from regulated soiu"ces 
which conlribute nutrients. 
Increases in sediment loading 
due to projected levels 
development on undeveloped 
and parlially developed private 
land. Ei'ipansion residential 
development in Big Sky likely 
increase service connections to 
Big Sky Counly Waler and 
Sewer District. This increase 
could lead to more nutrient 
loading in Gallatin River if 
District uses Its MPDES flow- 
based discharge permit. 
Cmnulative impacts regulated 
and nonregulated development 
lead to measurable increases in 
pollutant levels in Gallatin 
River. 




(SI): Due to restriction nutrient 
loading from subsurface 
wastewater treatment systems, 
septic system drainfields outside 
footprint when development lies 
within footprint. This placement 
may concentrate drainfields 
adjacent to footpnnt boundary, 
potentially impacting other 
groundwater sources due spahal 
limits on drainfield locations. 
New development may be forced 
outside footprint. (CI): 
Cumulative impacts to water 
quality of Gallatin Rivei would 
less than from No Action 
Alternahve, since pollution from 
regulated sources of nutrients 
capped bv "no measurable 
change" cnteria. 




(SI): Developers may seek 

approval sooner than later for 
drainfields within footprint to 
take advantage of waste load 
allocation. May encourage 
faster development within 
footprint unhl cumulative 
impacts analysis indicates 
trigger value met, then 
placement may concentrate 
drainfields adjacent to footprint 
boundary, potentially impacting 
other groundwater sources. 




Water quality - 
nonregulated sources 


<CI>: Sources waslewaler 
discharge, not regulaled by the 
federal, slale or local agencies, 
not addressed. Cumulative 
degradahon from these sources 
& permissible nonpoml sources 
may degi'ade ^^ater quality. 


(SI): Unregulated development 
may lead measurable nutrient 
increases receiving streams; 
including landscape fertilizer 
runoff, livestock associated with 
recreation industry, release soil 
nutrients from hmber clearing, 
increased storm water rnnoff, or 
general soil disturbance. 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernafive 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
»'ith Mitigation Measures 


ATlernafive 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Cmnulative Impacls 




(CI): Cumulative impacts from 
multiple independenlly proposed 

developments not evaluated in 
regulalory framework. 




(SI): Accounts for cumulative 
impacls subsurface waslewaler 

treatment by limiting total 
nutrient loading imder low flow 
conditions to below measurable 

change, i.e. tngger value for 
phosphoiTJS. 




(SI): Similar lo Proposed 

Action. 




Mixing zones 




(SI): If nondegrad^hon limits 
nulrienis not met in ground 
water prior loeffluenl reaching 
Gallatin River, mixing zone in 
livei can be adopted. Result m 
localized reaches with elevated 
nulrieni levels which may 
exceed irigger values unhl 
attenuation reduces levels below 
measurable change. Could allow 
permithng subsurface 
wastewater trealment svstems 
which rely on mixing zone in 
Gallatin River for compliance. 












Water withdrawals 


(CI): Water withdrawals 
expected increase with more 
individual wells drilled. Impact 
directly related lo number SFE^ 
using individual or communily 
well^. ( See Impacts described 
under Land Use and 
Socioeconomics for these 
numbers ) 














Nutrient input 




(SI): Increased transport 
nulrienis lo receiving waters 

(Gallatin River or iributaries). 
Increase nutrients could enhance 

^Igal and penphyton growth. 




(SI): Decreased transport 
nulrienis lo receiving waters 
(Gallatin River or tnbularies). 
Mainlen^nce nutrient levels in 
ORW reach wonid hmit 
prolifer^hon penphyton and 
nuisance algae. 
(CI): Increase service 
connections to Big Sky Counly 
Waler and Sewer Dislrict could 
cause more nulrient loading in 
Gallatin River if Dislrict uses its 
MPDES flow -based discharge 
permit. 


(SI): Nutrient input coufd not 
increase with miligalion. 
Impacls same as under Proposed 
Ac lion 


(SI); Intermediate between 
those described under Proposed 
Achon and No Action. 
Cumulalive assessment should 
reduce overall nutrient inpul 
compared to No Action. 


(SI): Nutrient input could 
not increase with 

mitigation. Impacls same 

as under unmitigated 
Cumulative Impacts 
Analysis Alternative. 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulalive 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative 2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


Allernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Wastewater discharge 
and management 




(SI): Increased nutrieni loading 
soils resuU in nnlnent saturation, 
primarily inorganic phosphoiiis. 
Increased mass soilconlaming 
or holding contami nan Is wilhin 
footprint. 




(SI): Reduced nutrient loading 
soils from subsurface 

wastewater trealment in 
footprini. Less nulrient loading 
soils due to limit of receiving 
stream (Gallahn River or 
tributaries) required have no 
measurable change waler 
qua lily. 


(SI): To meel ORW regulations 
nutrient input could nol increase 
with miligalion. Therefore 
Impacis in Ihis area would be the 
same as under the Proposed 
Action Alternative 


(SI): Similar Ihose under 
Proposed Acliom 


(SI): Nutrient input could 
not increase with 

miligalion. Impacis same 

as under unmitigated 
Cumulative Impacts 
Analysis Alternative. 


Geology and Soils 


Ground dislurbance 


Dislurbance would occur. 


(SI): Increased erosion of 
disturbed soils could degrade 
waterqualily. (CI): 

Development footprint continues 

to full build-oul. 


{Clyi Developmeni and ground 

dislurbance could occur same or 
greater density as unmiligaled 
allernative. 


(CI): Limits developmeni could 
polentially limit total ground 
disturbance. 


(CI): Development and ground 
dislurbance could occur wilh 
same or giealer density as 
unmitigated allernative. 


(CI): Tolal acres dislurbed for 
developed unils probably 
belween no-action and proposed 
action alternative. 


(CI): Development and 
ground dislurbance could 
occur with same or 
greater den si ly as 
unmitigated allernative. 


Erosion/sediment 
transport 


<CI): Increased sediment 

loading due to projected levels 
developmeni on undeveloped 
and partially developed private 
land. 














Developable terrain 


Development in footprint would 

continue. 


<SI>: Greater likelihood 

disturbance wetlands Si ripaiian 
habilal. (CI): Developmeni 
footprini conlinues on suilable 
terrain. Developmeni sleep 
terrain likely. 


(CI): Developmeni in footprint 
same or giealer density, wilhin 
limits of zoning regulalions, if 
allernative waslewaler 
management facilities employed. 


(SI): To prevent receiving 
streams from expenencing 
measurable waler quality 
change, sources nutrient loads to 
groundwater hydro logic ally 
connecled to sireams wilhin 
foolprini limited. Within 
footprini some development 
could shift to less amenable 
terrain; steeper slopes or less 
stable soils. Could cause soil 
disturbance sleeper areas with 
higher erosion potenlial. 


(CI): Development in footprint 
with density equal lo or greater 
Ihan under No Aclion if 
allernalive waslewaler 
management employed. 


(CI): Total numbers developed 

units probably belween No 
Action and proposed action. 
Difficull lo assess spatial 
arrangemeni on developable 
terrain. 


(CI): Development in 
footprint with density 
equal lo or greater than 
No Action could occur if 
a Item alive waste waler 
managemenl facilihes 
employed. 


Wastewater managemenl 




(PI): Less stringeni 
managemenl. <SI): Increased 
nulrient loading to soils result in 
nulrieni saturah on, pn manly 
inorganic phosphorus. Increased 
mass soil conlaining/holding 
contammanls wilhin footprini. 
Increased iransport nutrients to 
receiving walers. 




(SI): Reduced nulrient loading 

to soils from subsurface 
wastewater trealment in 
foolprini. Less nulrient loading 
soils due to limit of receiving 
waters required lo have no 
measurable change waler 
qua lily. Decreased Iransport 
nulrienis lo receiving waters. 


(SI): Nutrient input could not 
increase with miligalion. 
Impacis same as under Proposed 
Aclion. 


(SI): Similar to Proposed 

Action. 


(SI): To meel cumulalive 
assessmeni regulalions, 
nutrient inpu 1 could nol 
increase with miligalion. 
Impacts same as under 
unmitigated Cumulative 
Impacts Analysis 
Altemalive. 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allemalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 


Land Vse and RecreatioD 


Ljnd use -general 




(SI): No impact on existing or 
planned land use within footprini 
or beyond ORW study arei. 
Development ^^ould proceed 
according to plans/regulalions 
agencies having land use 
junsdiction wilhin footiirinl. 


(SI): Same asNo Aclioii wilhout 
mil] gal] on. 


(SI): Reslrict new development 
usi]ig conventional sephc 
tank/leach fields in foolprinL 
Develop]nent re stric lions on 
pnvale land equally applied to 
all u]ideveloped or partially 
developed la]id ]ii footprint. 


(SI): Development restriclions 
could be entirely m]tigated by 
use allemalive wastewater 
managemeni systems. Use of 
such systems i]ivolves inc]"eased 
developmeni cost. Feasibihty 
primarily a function of 
econom]cs of ind]V]dual 
developmeni pi'oposals. 


(SI): New development in 
foolprinl using con venbonal 
sepbc lank/leach field would 
likely b restricled, but t lesser 
exieni ihan allowed by Proposed 
Achon without m]tigatioii, due 
to conhniied availabilily 
narrabve slandard & 
aulhorization lo degrade ophons 
wilhin exisbiig regulalions. 
Developmeni restricbons [or 
polential) on private la]id ]iot 
equally applied. Perm]tli]ig of 
new develop]nenl o]i a firsi 
come, first served basis. 
Apphcants acting first, before 
cumulative poUulant trigge]" 
values reached able lo develop 
using conventional seplic 
tank/leach fields. Once 
cumulative trigger values 
reached, furlher apphcanis face 
inci'eased costs or reslnchons on 
allowable development. 


(SI): Same as Proposed 
Acbon; develop]nent 
resbTctions could be 
mitigated use allernative 
waslewaler manage]nent. 
Development reslrictions 
same as Cumiilahve 
hn pacts Analysis 
Alle]"nalive wilhoiil 
mihgahon. F]i"stcome, 
first served app]"oach 
inhereni; thus no 
mihgahon possible. 


Allowable development 




rSI>: Private Land: Current 
Gallatin Counly plans/ zoning 
regulations allow up lo 652 
additional dwelhiig units and 
eshm^ted 419.000 sq. fl. 
addilion^l commeici^l & 
commiuiily faci lilies buill on 
currently undeveloped or 
parli^lly developed lands in 
foolprinl. 

Forest Service Land: No plans 
for new facilities or expansions 
existing facilities in 1 footprini. 
SlaleLand: Monlan^Fish. 
Wildhfe and P^rks m^y seek 
expansion Poi"cu pine Creek 
complex near Big Sky; however 
no current plans to expand. 


(SI): Same as No Aclion wilhout 
Mi ligation 


(SI): Atotalof75 additional 
dwelling units (DU) and 
approxi]nalely 2,645 sq. ft. 
addilional com mere] a 1 Sl 
commiuiily facilihes allowed in 
footprint using con venlional 
seplic lank leach field 
wastewater ]nanagemenl 
syslems. 

This impaci rep]"esenls an S9% 
reduction in allowable addihoiial 
dwelling umts and an overall 
99% reduchon in allowable 
addilional com mere] a 1 or 
commiuiily facilihes square 
foolage. 


(SI): Assuming use of 
allemalive waslewaler 

managemeni, polenlial 
add]honal development in 

footpniil sa]ne as described for 
No Action. 


(SI); Not possible to quantify 

allowable develop]nent luider 
this alteriiabvediie lonarralive 
standard and authonzabon to 
degrade vanables. Addibonal 
development in footp]"int would 
likely higher than esb males for 
Proposed Acbon wilhout 
mitigation, due lo availabihty 
these opho]is. However, give]] 
Slale regulabons & policy 
related lonon-degradabon, a]id 
the same degjadalion trigger 
values as under Proposed 
Achon, unhkelv that 
development approach] ng ihat 
expected under No Achon wouki 
be permitted. 


(SI): Assuming use of 
alteni alive wastewaler 
managemeni, polenlial 
add]tional developmeni in 
footprint sa]ne as 
described forNo Aclion. 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statement. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 



Common to All Action 
Alternatives 



ATlernafive 1: 
No Action 



Alternative 1: 

No Action with Mitigation 

Measures 



Allernative2: Proposed Action 



Alternative 2: Proposed Action 
»'ith Mitigation Measures 



ATlernafive 3: Cumulative 
Impacts Analysis 



Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 



Recreali on 



(PI): No primary impacts on 
recreahon. 



(SI): No adverse primary 
impacls on recreahon; Neilher 
levels norexteiit of development 
aniicipaled in footprint would 
impose new constraints on river 
access or capacily of nver lo 
accommodate recreation. (SI): 
Secondary water quality impacls 
due to increased development in 
footprinlcan have corresponding 
secondary impacts on recreali on: 
Adverse fi shery i mj'iacts 
(reduced fish size or cariTing 
capacity in ORW reach| would 
adversely impaci angler use and 
sahsfachon; and adverse 
aeslhelic impacls(as algal 
blooms) could rednce 
altrachveness of ORW reach. 
(CI): Waterqualily impacls 
from developmeni in footprint 
could acl cnmulatively with 
similar impacls from 
developmeni outside footprint 
(e.g., the larger Big Skv area), 
resullmg corresponding 
cumulahve secondary impacls to 
recreation. 



(SI, CI): Avoidance of or 
reduction in ^econdaiy or 
cumulative recreation impacts 
dependent on mitigation 

measures applied for ^econdaiy 
water quality impacts, [f water 
qiiahty mitigahon successful, 
corresponding recreation 
impacts reduced. 



(SI): Reduction in pollutant 

loads in river, compared wilh No 
Achon; long-term positive effect 
on recreation by protecting river 
attributes important to recreahon 
nsers. Qnahty of recreational 
experience, as influenced by 
water quality, protected. 



(SI): Same as Proposed Action 
without mitigation. 



(SI); Same as Proposed Action 
without mitigation. 



(SI): Same as Proposed 
Action without 
miligahom 



Raftmg/boating 



(SI): Commercial rafting days &. 
private shoreline & river-boating 
use days expected to continue Sl 
may increase shghtly. (CI): 

Might be slight increase 
commercial rafting & 
recreational tourism. 



(SI): Probably same as No 

Action. 



(SI); FT"obably same as No 
Action. 



Angler use 



(SI): If trout populati on 

declines, recreational fishery 
could seer reduction in angler 
nse. Potentially fewer anglers 
make ORW destination for 
fishing trips. Impacts to popular 
caddis, mayfly Sl stonefly 
hatches could affect recreational 
fishery. Anglers may fish 
alternative rivers (Yellowstone 
& Madison) if seasonal hatches 



(SI): Anglers continue come to 
Gallatin to fish"bkie ribbon" 
fishery. Angler use may increase 
in t short term if publicity of 
ORW designation enhces them 
to the river. 



(SI); Angler satisfaction likely 
remains high. 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernafive 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernafive 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 






on Gallalin noliceably reduced. 
Relocation angler activity would 
reduce associated tourism 
dollars. 












Angler satisfaction 




(SI): Adverse impacts to the 
fishery (i.e. reduced tront growth 
and carrying capacity, therefore 
reduced size and numbers of 
fish) would reduce angler 
satisfaction. 




(SI): Angler satisfaction likely 
remains high or increase with 
cachet ORW status. 




(SI): Angler satisfaction likely 
remains hi^. 




Socioeconomics 


Angler benefits and 
economic value 




(SI): Slight reduction from 
current S3. 84 milhon value. 




(SI): Maintain existing $3.84 
million dollar value. 


(SI): Maintain existing S3. 84 
million dollar value. 


(SI); Maintain existing $3.84 
milhon dollar value. 


(SI): Maintain existing 
$3.84 million dollar 
value. 


Rafting/boating and 
"olher" lecreation 
economic value 


(SI): Mainlenance of existing S6 
million net economic value of 
recreation benefits. 


(SI): Net economic value to 
boaters expected to continue or 
increase slightly. (SI): Current 
trends ofincreased economic 
activity associated with 
recreation expected to continue. 
However, decrease in water 
quality associated with No 
Action could involve potentially 
adverse effects to existing angler 
use & spending, but may be 
offset by positive effects 
associated with bmld-out of 
residential & vacation units. 
(CI): Maintains current local 
economies of Big Sky & West 
Yellowstone. Most significant 
economic loss hkely small 
reduction in net economic value 
Fishing to anglers from reduced 
trout catch or troni size. 




(SI): Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river-related recreation 
maintained. ORW designation 
could be interpreted as signal of 
quality, & attract additional 
anglers, further increasing 
economic value of fishing above 
current level. Net economic 
value for non-angling, 
noncommemial recreation days 
on river continue. (CI): Existing 
angler and other rivei recreation 
use levels, river tourism jobs and 
income wouki be maintained. 


(SI): Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river- related recreation 
maintained. ORW designation 
could be interpreted as signal of 
quality, Sl attract additional 
anglers, further increasing 
economic value of fishing above 
current level. Net economic 
value for n on -angling, 
noncommercial recreation days 
on nver continue. 


(SI); Maintain current quantity 
& quality recreation uses along 
ORW. Current annual net 
economic value fishing & other 
river- related recreation 
maintained. Net economic value 
for non-angling, noncommercial 
recreation days on river 
continue. 


(SI): Maintain current 
quantity & quality 
recreation uses along 
ORW to extent that 
narrative exclusions not 
granted by DEQ or that 
advanced wastewater 
treatment required m 
footprint. 

Existing angler & other 
river recreation use levels 
maintained 


Tourism related jobs and 
expenditures 




(SI): Unknown small losses or 
small gains to existing 438 jobs 
& $73 million annual out-of- 
state visitor expenditures. 




(SI): Maintain existing 438 jobs 
& $73 milhon annual out-of- 
state visitor expenditures. 


(SI): Maintain exi sting 43 S jobs 
and $73 million in annual out- 
of-state visitor expenditures. 


(SI); Maintain existing 438 jobs 
& $7.3 milhon annual out-of- 
state visitor expenditures. 


(SI): Maintain existing 

438 jobs & S73 million 
annual out-of-state visitor 
expenditures. 


Recreation employment 




(SI): Employment with 
commercial rafting companies 
continues, & may increase 
slightly. 




(CI): Existing net economic 
values associated with fishing & 

rafting continue, tourism -related 
income & employment continue. 




(SI): Same as Proposed Action. 
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Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed Action 
with Mitigation Measures 


Ariernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 


Construclion related 

employment 




(SI): M^iiit^inei'iisting 274 jobs 
in sludy area. 




(SI): If slandard subsurface 
wastewater trealment used in 
new residenlml Sl commercial 
construction in footprinl, 
reduced build-out would result 
in eventual loss np lo 90 jobs in 
study ^rea and ^ssocialed $6.86 
million per year worker income 
loss. 


<SI): Maintain between 1 S4 & 
274 jobs in study are^ depending 
on how advanced water 
trealment is in new homes 
within footprint. M^y not result 
in any job loss if full build -out 
occurs in footprint by using 
alternative wastewater trealment. 


(SI): Eventual loss up to 90 jobs 
in study area and assocmled 
$6.86 milhon per ye ^r worker 
income loss unless narrative 
standards approvals are granted 
or advanced treatment systems 
used. 


(SI): Maintain between 

IS4& 274 jobs in study 
area depending on how 
advanced water trealment 
is in new homes in the 
footpiint Sl number of 
narrative standards 
approvals granted by 
DEQ. May not result in 
any job loss if full build- 
out occurs in footprint by 
using alternative 
wastewater treatment. 


Other employ men! 
seclors 




(SI): Current level economic 
aclivity will m^mt^incurrenl 
levels direct employment in real 
e slate sector. Associated 
increase m residenis & rental 
visitors resuU in small increase 
income Sl employmeni in retail 
& food services sectors once 
build -out complete. 




(SI): Multiplier effects from 
reduced build-out limilalions 
resuh in loss np lo 30 jobs in re^l 
estate, Iran sporia lion, and local 
goveniment. (CI): Build -out 
limitations imposed by 
niainlenance existing water 
quality would evenlu^lly reduce 
direcl employment in 
construction sectors, and 
multiplier effects would resull in 
slight reductions in real eslale & 
transportation. 


(SI): Using advanced 
waslewaler treatment, much of e 
entire build-out associated with 
No Action could occur. 
M^inl^ins jobsin real estate, 
retail and food services. (CI): 
Advanced treatment systems 
would increase build -out 
potential in foolpiint & maintain 
current levels employment in 
real estate. Slight increase 
employment m properly 
management & waste 
management services with 
constiTJCtion Sl maintenance 
more effective treatment 
systems. M^y not result in job 
loss if full build -out occurs in 
footpiint by diverting 
wastewater disposal to outside 
the footprint. 


(SI): Multiplier effects from 
reduced construction up to 30 
less jobs real estate, 
transportation, loc^l goveniment 
un less narrati ve standards 
approvals granted or advanced 
treatment used. 


(SI): Maintain jobs real 
estate, retail & food 
services depending on 
advanced water treatment 
in new homes in footprint 
and number of naiiative 
stand ai'ds approvals 
granted by DEQ. May not 
result in job loss if full 
build -out occurs in 
footprinl by diverting 
wastewater disposal to 
outside footprint. 


Property v^liie 




(SI): Reduclion in waterqu^lity 
& aeslhetics associated with 
^Igae will resull in slight decline 
property values or slow down in 
rise in properly values near 
ORW. (SI): 652 more honsing 
unils should moderate nse in 
house/condo price increases, & 
degree of un afford ability of 
housing compared lo household 
median income in WesI 
Yellowstone & BigSkv. 




(SI): Protecl existing properly 
value differential associated wilh 
w^lerqu^lily. Limilalions on 
build-out increase new dwelling 
unils. Si increase prices for 
existing &. new units. Housing 
^ffordabilitv slightly worse ih^n 
No Action (CI): Housing 
affordability fuither reduced if 
demand for housing increases & 
build-out limited. 


(SI): Maintain current value or 
shghtly increase rise of values. 
Housing affordability slightly 
worse than No Action. 


(SI): Maintain current value or 
slightly decrease values due to 
uncertainty regarding 
permanence. Housing 
affordability slightly worse than 
No Action. 


(SI): Maintain current 
value or slightly decrease 
values in area due to 
uncertainty regarding 
permanence. Housing 
affordabihty slightly than 
No Action. 
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Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action wilh Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Allowable new homes & 
commei"ci^l ^pace in 
footprint 




(SI): 652 dwelling units & 
41 9,000 sq. ft. commercial 
space. 




(SI): 67 dwelling nnils (S9^^ 

reduction from No Aclionj and 

2,615 sq. fl. commercial space 
199% reduction from No action). 


(SI): Between 67 & 652 new 
dwelling unils & belween 2,645 
& 419.000 sq.ft. commercial 
space depending on how 
advanced water treatment for 
new homes/commercial 
businesses in footprint. 


(SI): 67 dwelhng unils (S9% 
reduction from No Aclionj and 
2,615 sq. fl. of commercial space 
199^ reduction from No 

Aclion). 


(SI): Bel ween 67 & 652 
new dwelhng unils Sl 
between 2,645 & 419.000 
sq. ft. commercial space 
depending on advanced 
waler Irealment for new 
h omes/c ommerc i a 1 
businesses in footprint or 
# narralive slandards 
approvals granted by 
DEQ. 


Change in housing costs 
associated with use of 
^dv^nce wastewater 
systems 




(SI): % Change per unil; None 
S Change per unil: None 
Total dollar cost: None 


(SI): % Change per unit: + 1 % 

t Change per unit: $3,200 lo 

$20,000 

Tolal dollar cosi; $1.S loSi 1.5 

million 


(SI): % Change per unil: None 

S Change per unil: None 
Total do Mar CO St: None 


(SI): % Change per unit: + 1 % 

loE^ 

$ Change per unit: $3,200 to 

$20,000 

Tolal dollar cosI; $1.3 to $11.5 

million 


(SI): % Change per unil: + ! % 

to S^ 

S Change per unit: S3,200 to 

$20,000 

Total dollar CO St: $1.8 to $11.5 

million 


(SI): % Change per unit: 

Lesslhan + 1^ lo 8^ 

depending on numbei of 

narrative stand aids 

approvals granted by 

DEQ. 

$ Change per unil: $3,200 

lo S20.000 

Tolal dollar cosl:$l. 8 lo 

$1 1.5 million 


Pas^ve use/Existence 
vafues to Montana 
households 




(SI): Slight loss passive use 
values of MT residents expected 
wilh mainlaining current waler 
qualily. 




(SI): Passive use values (option, 
existence & bequest values from 

waterqualilyl to MT residenis 
associaled with current waler 
qualily would be maintained. 


(SI): Passive use values (option, 
existence & bequest values from 
waler quality) lo MT residenis 
associated wilh cmrenl waler 
qualily would be mamlained. 


(SI): Passive use values (option, 
existence and bequest values 
from waler quality) to Monlana 
residenis associaled wilh the 

curreni water qualily would be 
maintained. 


(SI): Passive use values 
(option, existence & 
bequesi values from water 
qualilyj to MT residenis 
associated wilh cuirenl 
waler quality would be 
mainlained. 


Aqualic Life and Habitats 


TMDLProgi-Lmi 


<CI>: TMDL programs mav 
reduce nulrieni loading. 
Participahon Si cooperalion with 
TMDLs vokinlary for nonpoml 

sources (seplic syslemsj; no way 
lo quantilatively assess polential 

nutrient load improvements. 














Water qualily - 
phosphoius and nitrogen 
loading 




{SI): Increased phosphorus & 
nitrogen loading. (CI): Polential 

reduction in flow due to 
increased welldevelopmeni 
would diminish overall dilulion 
of nutrients after entering 
Gallatin River. 


(SI): Any reductions nutrient 

levels benefu aqualic 
community compared to 
unmitigated No Aclion 
A Item alive. 


(SI): Cap on phosphorus & 
nitrogen loading. 


(CI): Potenlial reduction flow 
due lo increased well 
developmeni would diminish 
overall dilulion nulnenis after 
entering Callalin River. 


(SI): Li mil on phosphorus Sl 
nitrogen loadmg lo irigger 
values as assessed against 

exishng & permilted nutrient 
inpuls. 


(SI): Tolal nuliienl 
loading allowed same as 
Ihe unmiligaled 
Cumulative Impacts 
Analysis. 
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Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernafive 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Alternative 2: Proposed Action 


Alternative 2: Proposed .\ction 
»'ith Mitigation Measures 


ATlernafive 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Dissolved oxygen and 
nitrile levels 




(SI): Polenlial rediiclion in 
dissolved oxygen due lo 
increased alg^e. Increased 
nitrogen levels on irout fry 
expecled to reduce irout 
numbers or size. (CI): 
Reduction in available oxygen 
and increased nilrites. 


(SI): Any reductions nutrient 
levels would benefil aquahc 
community compared to 
unmitigated No Aclion. 


(SI): Controlled nun^ient levels 
conlribute to maintaining 
exislmg dissolved oxygen and 

nitrile levels. 




(SI): Similar lo Proposed 

Achon. 




M acroi n vertebrate 
community 




(SI): Shift in composition 
in acroin vertebrate communily 

towai"d lowards more nutrient 
toleranl communily species with 
less energelic v^lue lo iroiit.. 
Midges continue to beplenliful, 
bul large hatches of caddis, 
mayflies, ^nd stoneflies may be 
reduced. 


(SI): Any reductions nutrient 
levels benefu aquatic 
community compared to 
unmihgaled No Action. 


(SI): Should remain same as 
current m acroin vertebrate 
commiuiily. 




(SI): Similar to Proposed 

Action. 




Periphyton and algae 




(SI): As nuhient levels increase 
increased algae. Possible adverse 
^eslhelic imp^cls (e.g. algal 

blooms) downslream of ORW 
reach Lwilhin ORW reach, cold 
water temperatures lend to 
minimize such impacis from 

increased nutrient levels). 


(SI): Any reductions in nutrient 
levels benefu aquatic 
community compared to 
unmitigated No Action. 


(SI): Algal communities remain 
same as current with no 
addilionalnulnenls. 




(51): Algal communities remain 
same as current with no 
addilionalnulnenls. 




Fisheries 


Effects 10 rai"e, 
threatened, and 
endangered species 


(SI): No aquanc T&E species in 
sludy are^. Montana species of 
concern only incidenlally 
encounlered in proposed ORW 

reach, and lis not critical habilat 
for ^ny Moiilana species of 
concern. Imp^cls lo ihese 
species no! significant. 
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Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Effects to fish 
habilat 




(SI): Gradual decline waler 
quQJily would negalively impact 
fish communily & its habilal. 
(CI): Cumulalive impacis lo 
Gallatin River's fishery 
exacerbaled by shifts in 
periphylon Sl macroi nverlebiale 
communilies. Possible decreased 
surface ^^ater supj'ily due lo 
residential waler use inside 
footprint. Any reduction in lolal 
surface flow would reduce 
available habilal for fish, & 
dimmish overall dilu lion of 
nulrienis enlenng Gallalin River. 


<CI): If mill gallon reduces 
overall nutrient inpul, impacis lo 
fisheries habitat reduced. 


(SI): Maintenance e'iishng 
nulrieni levels allow persistence 
high-quahty aqualic habitat. 
(CI): Reduclions tolal future 
numbers sephc syslems & 
residential wells help maintain 
exislinggiound waler supplies. 


(CI); If mifigation allows 
increased build-out near or in 
riparian zone, potential negative 
impacts to fisheries habilat. 


(SI); Minor impacts due to slight 
increase in nutrient levels. 


(CI); [fmihgalion allows 
increased build-out near 
or in riparian zone, 
potential negahve impacts 
to fisheries habilal. 


Fish community - 

eggs/fry 


(CI): Unregulated nonpoint 
sediment sources conlinue lo 
pose polenlial Ihreal to 
incubating eggs Sl fry. 


(SI): Increased nitrogen levels 
expected to reduce trout 
numbers or troul size, [f nilrale 
levels reach 2.0 mg/L, likely lo 
adversely affect rainbow troul 
fry and eggs. 


(SI): Any reductions in nutrient 
levels benefit fish communily 
compared lo unmitigaled No 
Ac lion. 


(SI): Troul reproduction & 

reci"uitment likely to conhnue at 
current levels. 


(CI); If mifigation allows 
increased build-out near riparian 
zone, possible negahve impacts 
to trout reproduction & 
recruitment. 


(SI); Troul reproduchon & 
recruitment likely continue at 
current levels. Increase nutneni 
levels not likely significantly 

different from the FT"oposed 
Achon. 


(CI); Impacts likely 
similar lo mihgated 
Proposed Action. 


Fish community -adult 




(SI): Added stress from 
increased nilrales; adverse 
effecis ou aduh growih, 
reproduclion, and survival of 
fish. If Iront carrying capacity 
decreases, total troul populalion 
likely lo decrease, or expeiience 
reduced gi'owlh, increased 
compelition, increased 
suscephbilily lo disease, or 
reduced reproduction success. 


(SI): Reductions in nulrieni 
levels benefit fish communily 
compared lo unmiligaled No 

Ac lion Alternahve. 


(SI): Persistence of existing 
species diversity & preservahon 
of Gallalin River habitat for 
salmonids. 


(CI); If mitigation allows 
increased build-out near riparian 
zone, possible negahve impacts 
lo trout reproduction & 
recruitment. 


(SI); Impacts likely similar to 
Proposed Action. 


(CI); [fmihgaUon allows 
increased build-out near 
riparian zone, possible 
negative impacts lo trout 
reproduction & 
recruitment. 


Macroi iiverlebi'^le 
commiuiily shift 




(SI): Shift composihon Irout 
food base may reduce trout 
numbers or troul size. Changes 
m aqualic macromvertebrate 
communily (food base for troul) 
polentiallv reduce growth and 
total carrying capacity of ORW 
reach, [f food quantily or qualily 
decreases, number Iroul ihat 
grow & thrive decreases. 


<SI): Anv reductions m nutrient 
levels would benefil fish 
community compared to 
unmihgated No Action. 


(SI): Current mac roin vertebrate 
community likely persists & 
provide consistent food base for 
troul. 




(SI); Impacts likely similar to 
Proposed Action. 




Terrestrial Vegetation and Habitats 
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Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 


Development 




(SI): Increased ground 




(SI): Decreased ground 


<SI): Increased ground 


(SI); Decreased ground 


(SI): Increased ground 






disturbance from relained pace 




dislurbance due lo reduction 


dislurbance from retained pace 


disturbance due lo reduction in 


dislurbance from relained 






& ex lent developmenl. (SI): 




exieni of developmenl. (SI): 


& e ■; ten 1 development. (SI): 


exient of developmenl. (SI): 


pace & exIeni 






Ground dislurbance for 




Reduction m build out resull in 


Ground disturbance for 


Reduclion build oul result in less 


developmenl. (SI); 






developmenl of pennaneni 




less permanent loss of 


developmenl pennaneni 


permaneni loss of vegelalion. 


Ground disturbance for 






struchires result in permanent 




vegetation. Vegelahve 


sliTJC lures would resull in 


Vegelali ve disturbances may be 


developmenl of 






loss of vegetation. 




disturbances mav be shoit-lerm 


permanent loss of vegetahon. 


shorl-lerm if rough giaded &soft 


permanent structures 






Vegelalive disturbances may be 




if rough graded & soft graded 


Vegetative dislurbances may be 


graded areas revegelaled wilh 


resull in permaneni loss 






sliori-terin if rough graded & 




areas revegetated wilh native 


shoil-lerm if rough graded & 


nalive species. (CI): Cumulalive 


of vegetation. Vegelalive 






soft graded aieas revegetated 




species. (CI); Cumulative 


soft g]"aded areas revegetaled 


impacls same as No Aclion, bul 


dislurbances may be 






with n alive species. 




impacis same as No Aclion 


with native species. Removal 


to lesser extent. 


short-lerm if rough graded 






Removal of existing weed 




altemalive, bul lo lesser ex lent. 


exi sling weed biomass and seed 




& soft graded areas 






biomass Sl seed soui"ce may be 






souice may be beneficial impact. 




revegelaled with nalive 






beneficial impacl. (CI): 






{CI}: Removal vegelalion within 




species. Removal existing 






Removal vegetahon wilhin 






riparian zone may cause 




weed biomass & seed 






riparian zone may cause 






cumulalive impacls on waler 




source may be beneftcial 






cumulahve impacts on water 






catchment, infillralion, & 




impact. (CI): Removal 






calchmeni, infiltration, & 






delivery from rain. These 




vegelalion wilhin ripanan 






delivery from rain. These 






changes in soil water content &. 




zone may cause 






changes in soil waler conlent Si 






waler availabihty negahvely 




cumulalive impacts on 






water avail abi lily negatively 






affect vegetahon but may benefit 




waler catchment. 






a f feci vegelalion bul may benefil 






some noxious weeds. 




infiltralion^ & deliver^' 






some noMous weeds. 










from rain. These changes 
in soil water content Sl 
waler availabilily 
negalivelv affecl 
vegelalion bul may 
benefit some noxious 
weeds. 


Native plant communities 




(SI): Nalive plani communities 




(SI): Nalive plani communities 


(SI): Nahve plant communihes 


(SI); Native plani communilies 


(SI): Native plant 






may be pennanenlly allered or 




may be permanently altered or 


may be permanenllv allered or 


may be permanently allered or 


communilies may be 






replaced with nonnahve species. 




replaced with n on -native 


replaced wilh nonnalive species. 


replaced with non-native 


permanently altered or 






dealing fragmented nahve 




species, crealing fragmented 


creating f ragmen led nalive 


species, crealing fragmented 


replaced wilh nonnalive 






habilal. Revegetated areas 




nalive habilal. Revegelaled areas 


habitat. Revegetated areas 


nalive habitat. Revegelaled areas 


species, creahng 






require time for vegelalion to 




require time for vegelali on to 


require hme for vegetation to 


require time for vegetation to 


fragmenled nalive habilal. 






reeslablish. (CI): Fragmenlalion 




reeslablish. Impacls reduced if 


reestablish. (CI); Fragmentahon 


reestablish. Impacls reduced if 


Revegelaled areas require 






could impact overall plani 




less developmenl occurs. (CI): 


could impacl overall plani 


less developmenl occurs. (CI): 


lime for vegetation lo 






produclivity and wildhfe use. 




Same asNo Action, but to lesser 


productivily and wildlife use. 


Same as No Action, but to lesser 


reeslablish. (CI); 






Fragmentation can impact size 




exienl. 


Fragmentahon can impact size 


exient. 


Fragnenlation could 






and proximity of habilal palches. 






and proximity of habilal patches. 




impact overall plant 






increase amouni of habilal edge, 






increase amount of habitat edge. 




produchvilv and wildlife 






ulhmately impacting qualily of 






ullimalely impachng quahty of 




use. Fragnentation can 






habilal for birds and mammals. 






habitat for birds and mammals. 




impact size and proximity 

of habilal patches, 
increase amount of habitat 

edge, ultimately 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 
















i m pact! ng q ua li ty of 
habitat for birds and 
mammals. 


Effects to rare, 
threatened, and 
endangered species 




{PI): Potential removal of 
slender Indian paintbrush plants. 
(SI): Impacis from noxious 

^^eeds on species of concern 
include potential increased 
compelition, displacement, Sl 
plani damage or mortalily 
resuUing from herbicide drift 
during weed managemenl. (CI): 
Impacts on species of concern 
vary. Potenlial impacts caused 
by development Sl olher ground 
disluibances could affecl species 
abihty lo persisi. Si 
vulnerabilities to extinction in 
Montana. 




(SI): Could limit number of 
future d^^elling units and 
commercial properties. Impacts 
to plants of concern are less 
likely. (CI): Same as No Action, 
bul lo lesser extent. 


(PI): Potential removal of 
slender Indian paintbrush plants. 
(SI): Impacis from no'iious 
weeds on species of concern 
include polenlial increased 
compelihon, displacement, & 
plant damage or morlality 
resulting from herbicide diifl 
during weed managemenL (CI): 
Impacis on species of conceni 
vary. Polenlial impacts caused 
by developmeni & other ground 
dislurbances could affecl species 
ability lo persist, Sl 
vulnerabilihes to extinction in 
Monlana. 


(SI); Could limit number of 
future dwelling unils and 
commercial properties. Impacts 

to plants of concern are less 
likely. (CI); Same as No Aclion, 
bul lo lesser extent. 


(PI): Potential removal of 
slender Indian paintbrush 
plants. (SI): Impacis from 
noxious weeds on species 
of concern include 
potenhal increased 
compelihon, 
displacement, Sl plant 
damage ormortalilv 
resulling from herbicide 
drift during weed 
managemenl. (CI): 
Impacis on species of 
concern vary. Polenlial 
impacis caused by 
developmeni & other 
ground dislurbances could 
affect species abilily to 
persisi, & vulnerabihties 
lo exhnchon in Montana. 


Slender Indian painlbrush 




(PI): Polenlial removal slender 

Indian paintbrush planls. (SI): 
This species vulnerable lo 
hydrologic alterahons if waler 
table lowered by increased 
number of wells. Will incur 
greatesi impacis from future 
developmeni since occurs on 
privale lands [hat are pailially 
developed. Dislribulion & 
abundance could suffer from 
increased invasion noxious 
weeds. (CI): Any loss in 
abundance or habitat for slender 
Indian paintbrush probablv no! 
affect abilily lo persist in 
Gallatin Counly. 




(SI): Vulnerabihty lo hydrologic 
alterations reduced due lo fewei 
SFEs & thus fewer wells. Direcl 
impacis lo slender Indian 
painlbrush less likely. Because 
occurrences next to exisling 
roads & trails, degree of 
secondary impacts same as 
under No Action. Habitat could 
expenence impacis from 
noxious weed spread. (CT): 
Impacis on slender Indian 
painlbrush would nol affecl 
ability lo persisi in Gallatin 
County. 


(PI): Polenlial removal slender 
Indian paintbrush plants. (SI): 
This species vulnerable to 
hydrologic alteralions if water 
lable lowered bv increased 
number of wells. Will incur 
greatest impacis from fulure 
developmeni since occurs on 
private lands thai are parli ally 
developed. Dislribution & 
abundance could suffer from 
increased invasion noxious 
weeds. (CI): Any loss in 
abundance or habilal for slender 
Indian paintbrush probably not 
affect abilily to persisi in 
Gallalin County. 


(SI); Vulnerabihty to hydrologic 
alterations reduced due lo fewer 
SFEs & thus fewer wells. Direcl 
impacts to slender Indian 
painlbrush less likely. Because 
occurrences next to existing 
roads & trails, degree of 
secondary impacis same as 
under No Action. Habilal could 
expenence impacis from 
noxious weed spread. (CI): 
Impacts on slender Indian 
painlbrush would nol affecl 
abilily to persisi in Gallalin 
County. 


((PI): Polential removal 
slender Indian paintbrush 
plants. (SI): This species 
vulnerable to hydrologic 
alleralions if water lable 
lowered by increased 
number of wells. Will 
incur grealesi impacis 
from fulure development 
since occurs on private 
lands thai are parli a My 
developed. Dislribulion Sl 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): Any 
loss in abundance or 
habitat for slender Indian 
paintbrush probably nol 
affect abilily to persisi in 
Gallatin County. 
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Chapter 2: Description of Alternatives 



Tifblc 2-3. Condensed description of potential impacts related lo the Ihree alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
»'ith Mitigation Measures 


ATlernafive 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 


Hull's rush 




(SI): Distrlbulion & abundance 
could suffer from increased 
invasion noxious weeds. (CI): 
Abilily persist in Gallalm 
County may be reduced. Overall 
viability in Monlan^ &global 
r^nge not impacled. 




(SI): Habilal could experience 
impacis from noxious weed 
spread. (CI): Same as No 
Achon, bnl to lesser exient. 


(SI); Dislribulion Sl abundance 

could suffer from increased 
invasion noxious weeds. (CI): 
Ability persisi in Callalin 
County may be reduced. Overall 
vi abilily in Montana &global 
range nol impacted. 


(SI): Habilal could experience 

impacis from noxious weed 
spread. (CI): Same as No 
Achon, but to lesser exient. 


(SI); Dislribulion & 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): 
Ability persisl in Gallalin 
County may be reduced. 
Overall viabilily in 
Monlana ^.global range 
not impacled. 


Large-leafed balsa mrool 




(SI): Distrlbulion & abundance 
could suffer from increased 
invasion noxious weeds. (CI): 
Abilily persist in Gallalin 
County may be reduced. Overall 
viability in M on Ian a &global 
range not impacled. 




(SI): Habilal could experience 
impacis from noxious weed 
spread. (CI): Same as No 
Achon, bnl lo lesser exienl. 


(SI); Dislribulion Sl abundance 
could suffer from increased 

invasion noxious weeds. (CI); 
Ability persisl in Gallalin 
County may be reduced. Overall 
viabilily in Montana &global 
range nol impacted. 


(SI): Habilal could experience 
impacis from noxious weed 
spread. (CI): Same as No 
Achon, but lo lesser exient. 


(SI); Dislribulion Sl 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): 
Ability persisl in Gallalin 
County may be reduced. 
Overall viabilily in 
Monlana ^global range 
not impacted. 


Discoid go Id en weed 




(SI): Distrlbulion & abundance 
could suffer from increased 
invasion noxious weeds. (CI): 
Potential impacis caused by 
developmeni & other ground 
disturbances could increase 
vulnerability lo extinction m 
Montana, bul nol global 
viability. 




(SI): Habilal could experience 
impacis from noxious weed 
spread. {CI}: Same as No 
Action, bul to lesser extent. 


(SI); Dislribulion Sl abundance 

could suffer from increased 
invasion noxious weeds. (CI); 
Potenlial impacts caused by 
developmeni & olher giound 
dislurbances could increase 
vulnerability lo exhnchon in 
Monlana, but nol global 
viabilily. 


(SI): Habitat could experience 
impacis from noxious weed 
spread. (CI): Same as No 
Acbon, but to lesser exient. 


(SI); Distrlbulion & 
abundance could suffer 
from increased invasion 
noxious weeds. (CI): 
Potenlial impacts caused 
by developmeni & other 
ground dislurbances could 
increase vulnerabilily lo 
extinction in Montana, 
but nol global viabilily. 


Noxious weeds 




(SI): Future developmeni has 
potential lo increase area & 
densily of infeslalions. Soil 
broughl in for developmeni may 
provide better habilal for weeds 
than nalive soil If developmeni 
spreads weed seed to new areas, 
weeds become a problem on 
addilional public & private 
lands. Conversely, removal 
exisling weed biomass & seed 
source may be beneficial (CI): 
Cumulalive impacis of noxious 
weed spread may include 
declines in native plant 
commnnilv diversity, increased 
sedimentahon, & decreased 
wildlife or liveslock forage. 




(SI): Reduced developmeni 
result in lessgiound dislurbance 
(assuming no mihgahon), Ihus 
secondary impacis of noxious 
weed spread lower. (CI): 
Cumulalive impacis noxious 
weed spread may include 
declines nalive plani community 
diversily, increased 
sedimentahon, & decreased 
wildlife or liveslock forage. 


(SI); Fulure developmeni has 
potenlial to increase area Sl 

density of infestahons. Soil 
brought in for development may 
provide belter habitat for weeds 
Ihan nalive soil. If development 
spreads weed seed lo new areas, 
weeds become a problem on 
additional public & private 
lands. Conversely, removal 
existing weed biomass & seed 
source may be beneficial. (CI): 
Cumulahve impacts of noxious 
weed spread may include 
declines in nalive plani 
communily diversily, increased 
sedimenlation, Sl decreased 
wildlife or liveslock forage. 


(SI): Reduced developmeni 
result in less ground dislurbance 

(assuming no mitigahon), Ihus 
secondary impacis of noxious 
weed spread lower. (CI): 
Cumulative impacis noxious 
weed spread may include 
declines nalive plani community 
diversity, increased 
sedimentation, & decreased 
wildlife or livestock forage. 


(SI); Fulure developmeni 

has potenhal to increase 
area & density of 
infeslalions. Soil brouglil 
in for developmeni may 
provide belter habitat for 
weeds Ihan nahve soil. If 
developmeni spreads 
weed seed to new areas, 
weeds become a problem 
on additional public Sl 
private lands. Conversely, 
removal existing weed 
biomass & seed source 
may be beneficiaL (CI): 
Cumulative impacts of 
noxious weed spread may 
include dec lines in nalive 
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Chapter 2: Description of Alternatives 



Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .Action 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measnres 
















plant community 

diversity, increased 
sedimentation, & 
decreased wildlife or 
hvestock forage. 


Wildlife 


Wildlife -general 


(PI): No primary impacts to 
wildlife. 


(SI): If eutrophication reduces 
fish or invertebrate prod Lie livity 
or changes species composilion, 
fish-eating (river oiler, bald 
eagle, osprey or mergansers) or 
iiisecl-ealing (shrews, swallows 
or warblers! wildlife mav be 
affecled by change in prey base. 
(CI): Habitat losses from 
increased development 
combined wilh other habilal 
losses & increased 
encroachmeni on wildlife habitat 
may cumulatively affecl wildlife 
by reducing long-tenn 
populalion viabilily. Species less 
compalible with humans igrizzlv 
bear) or those requiring larger 
areas conliguous habital; more 
likely affected. 


(SI): Using alternahve waler 
treatment so no negative effects 
on aquatic ecology; would be no 
impacts to wildhfe from reduced 
waler quality. (CI): Zoning, 
planning developmeni with 
wildhfe habitat as focus, and 
implementing & enforcing food 
& garbage storage pohcies could 
reduce impacts to wildlife from 
increased development. 


(SI): Secondary impacts to 
wildlife may be beneficial. 
Proposed Action represents the 
potential for an overall 89^ 

reduction in allowable dwelling 
units & 99^ reduction m 
commercial square footage (less 
habitat loss), as well as long 
term protection of water quality. 
(CI): Anv impacts beneficial 
relative to No Action. 


(SI): Mitigahon would make 
build -out potential nearly 
identical to No Action. Increase 
inbuild-out nuMifies the benefits 
to wildlife due to reduced land 
use in footpnnl. 


(SI): Impacts to wildlife likely 
intermediate between Proposed 
Achon & No Action. Magnitude 
of impact depends on use of 
narrative standard, approval of 
application to degrade. If surge 
in development occurs early on, 
& DEQ'sconhnued adherence 
toCumulative Impacts Analysis. 
(CI): Likely similar to Proposed 
Action & beneficial compared to 
No Action. 


(SI): Impacts with 

mihgahon would be 
intermediate lo impacts 

with mitigation from the 
No Action & Proposed 
Action alternahves. 


H^bilal 




(SI): Increased developmeni 
could cause habitat loss, habilal 

fragmentation, & increased 
disturbance by humans. 
Fraginenlalion plan I 
commiinilies detrimental to plani 
produclivity & iherefore wildlife 
use. Higher den si ly development 
translates lo more disturbances 
to wildlife, through traffic, 
dome she pels, & general human 
activity. 




(SI): Less loss of habitat with 
less development, beneficial for 
wildlife. 




(SI): Impacts lo wildlife likely 
intermediate between Proposed 
Achon & No Action. Magnitude 
of impact depends on use of 
narrative standard, approval of 
application to degrade. If less 
loss of habitat with less 
development, beneficial for 
wikllife. 




Effects 10 i"ai"e, 
thi'ealened, and 
endangered species 




(SI): Bald eagles could be 

negatively affected ifNo Achon 
Alternalive results in degraded 
walerquahty Ss. reduction in 




(SI): Would not adversely affect 
federally listed wildlife species, 
& may have beneficial effects, [f 
Proposed Action results in lower 




(SI); Would not adversely affect 
federally listed wildlife species, 
& may have beneficial effects. Tf 
Cumulative Impacts Analysis 
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Tifblc 2-3. Condensed description of potential impacts reliited to the three alternatives considered in detail in the Gallatin River Outstanding Resource Water Designation Draft Environmental Impact Statemeiil. 



Poteiilial Impact 

(PI) = Primary 

(SI) = Secondary 

(CI) = Cumulative 


Common to All Action 
Alternatives 


ATlernative 1: 
No Action 


Alternative 1: 

No Action with Mitigation 

Measures 


Allernative2: Proposed Action 


Alternative 2: Proposed .\ction 
with Mitigation Measures 


ATlernative 3: Cumulative 
Impacts Analysis 


Allernalive 3: 

Cumulative Impacts 

Analysis wilh Mitigation 

Measures 






prey base. Gnzzly bears could 
be affected by incieased human 
development & use in bear 
habital. Effecis lo wolves oi" lyni'i 
nol likely significani or 
measurable. 




dwelling unit densily, loss of 
habilal & human dislurbance 
less than under the No Aclion. 
Preservation water quality 
beneficial to bald eagles & 
indirectly lo other species. 




results m lower dwelling unit 
densily, loss of habilal & human 
disturbance less than under the 
No Aclion. Preservalion water 
quality beneficial lo bald eagles 
& indirectly lo olher species. 




Air Quality 




<SI): Some gradual decrease in 
air qiiahty as level of 
development in Gallatin Canyon 
increases. 






(SI): May limit development, & 
therefore less air pollution from 
fewer fulure construction 
activities. 


(SI): If mitigations implemented 
virtually no difference in 
development potenlial Sl 
subsequeni impacts to air quality 

compared to No Action. 






Cultural Resources 




(PI): No primary impacts to 
cultural resources hkely. (CI): 
Possibly cumulative impacts to 
cultural resources. 


(SI): Impacts cultural resources 
^^ilhin study area due lo ground 

disturbance during sile 
development. Entire study area 
has nol been surveyed; iherefore, 
total number Si distribuhon sites 
currently nol known. However, 
given exisling documentahon, 
reasonable lo assume some 
disturbance ofcullural sites. 




(SI): Wilh less developmeni, 

less ground disturbance and 
lowered impacts to cultural 
resources. 


(SI): If mitigations adopted, 
FT"oposed Action will present 
secondaiy impacts virtually 
identical to those under No 
Action. 


(SI); If less development, less 
giound disturbance and lowered 
impacts to cultural resources. 




Aesthetics 


Visudl resoLLi"ces 


(PI): None. (CI): No effects to 
visual character or appearance of 
surrounding viewsheds or 
topography. 


{SI): Aeslhetic impacts from 

increased development pn manly 
noliceable in commercial Si 
residentially zoned areas. 
Density of development may 
impacl aesthetic qua hty of the 
corridor near highway. (CI): 
Development could continue lo 
full build-out; could impair 
aeslhetic quality of river corridor 
near highway. 




(SI): Subslantially reduced level 
from No Achon. Reduclion in 
densily of developmeni would 
protect aesthetic quality of river 
corridor. (CI): Future 
development could impair 
aesthelic quality of river corridor 
near higliway, but reduced from 
No Aclion. 


(SI): Impacls same as No 
Aclion. (CI): Development to 
full build-out, which could 
impair aesthetic qualily of river 
corridor near highway. 


(SI); Subslantiallv reduced level 
from No Aclion. Reduclion in 
densily ofdevelopmeni would 
prolect aesthelic qualily of river 
corridor. (CI): Future 
development could impair 
aeslhelic quahty of river corridor 
near highway, but reduced than 
No Aclion. 


(SI): Impacls same as No 
Achon. (CI): 
Developmeni to full 
build-oul, which could 
impair aesthetic quaLty of 
river corridor near 
highway. 
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Chapter 3 Affected Environment 

3.1 Introduction 

Chapler 3 describes components of the existing enviroiimenl that could be affecled by the 
Proposed Aclion or allernatives to Ihe Proposed Action. The Proposed Action is described in 
detail in Section 2.3 of Chapter 2. 

Chapter 3 ser\'es three purposes: (I) it provides a baseline from which to analyze and compare 
alternatives and their impacts; (2) it ensures that the Board has a cleai' understanding of the 
environment potentially affected by the Proposed Action; and (3) it piovides the public 
information to evaluate the agency's alternatives, including the Proposed Action. The 
environmental components described in this chapter include air, water, geology, soils, 
vegetation, fish and wildlife, cultural, aesthetics, land use, and socioeconomics. In general, the 
affected environment is defined by the extent to which the implementation of the pro|X)sed ORW 
designation would affect each i-esource. The study areas are discussed in the Inventory Methods 
sections for each lesource component, since they vaiy in location and extent by component. 

3.2 Geology and Soils 
3,2.1 Overview 

3,2.1.1 Regional Geology 

The Madison Range, west of the upper Gallatin River, consists of basement rocks covered by 
folded Paleozoic (543 to 24 S million years ago [my a]) and Mesozoic (248 to 65 my a) 
sedimentary formations, with active faults along the western and southern edges. Basement rocks 
are the oldest locks in an area, and are often metamorphic or igneous in origin; their name refers 
to their relative position in age and location among the geologic layers. To the east side of the 
Gallatin River lies the Gallatin Range. The range is very similar to the Madison Range, but the 
basement rocks are less evident (Ah and Hyndman 1986). 

3-2.1.2 Soils 

Soils in the study area exhibit varying permeability, depending on location and source of the 
geologic parent material. Soils with greater permeability, such as sand, allow water to move 
through them more quickly. Greater permeability occurs in the higher elevation areas, while 
moderate to low permeabihiy soils are generally noted in Ihe lower elevations. Soils along the 
upper Gallatin River are typically included in the Intermountain and Piedmont section of soils. 
They can be further subdivided as soils associated with forested mountains, low terrace fans, and 
flood plains associated with forested mountains (USDA SCS 1982) 

Erodibility and subsequent sediment loading to streams from the study area soils are based on 
soil type and location. Areas of high potential sediment delivery are located in the northern 
portion of the study area. Lower sediment delivery |x>tentials are located in the central and 
southern portions, with the exception of Taylor Fori; and Cache Creek. 
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3,2.2 Inventory Methods 

The study area for soils and geology was defined as llie Upper Gallatin, which consists of 
approximately 530,800 acres within the Gallatin River sub-basin. 

Readily available documents referencing the geology and soils for the study area were reviewed 
to include basic geologic and soils maps, soil surveys, and special studies of the hydrology, water 
quality, and aquifer vulnerability. These include two hydrogeologic evaluations performed by 
Baldwin in 1996 and 1997, and historical studies performed by Montagne in 1976 and Van Voast 
in 1972. General geology and soils information was provided by Ah and Hyndman (I9S6), 
Fenneman (1931), Montagne (1976), USDA SCS (I9S2), and EPA (2005). Maps from the Soil 
Consei-vation Service (USDA SCS I97&), geologic maps (Kellogg and Williams 2000, O'Neil 
and Christiansen 2002), and current total maximum daily load (TMDL) documents (EPA 2005) 
were evaluated. 

Various agencies, researchers, and publicly-owned treatment works were conlacted to assess any 
ongoing studies of the study area. Personal communications with Mel Whhe and Peter McCailhy 
of USGS, Art Compton and Eric Regensburger of DEQ, William Woessner of University of 
Montana, Stephan Custer from Montana State Univershy, and Ron Edwards of the Big Sky 
Water and Sewer District were also made in early 2006. 



3,2.3 Inventory Results 

3.2.3.1 Geology 

The upper Gallatin River area is in the southeastern poilion of the Rocky Mountain 
Physiographic Province, according to Eenneman's (1931) classification noted in Montagne 
(1976). The upper Gallatin River area includes both the Madison and Gallatin ranges, with 
numerous peaks over 10,000 feet and elevations ranging fiom 5,000 to 1 1,200 feet above mean 
sea level (MSL) (EPA 2005). 

The Gallatin River flows across a large area of regional uplift and crosses three major and many 
minor fauhs within the study area. The geology conti-ols much of the character of the Gallatin 
River basin, including the to|x>graphy, locations of canyons and valleys, soui'ces of ground 
water, and land use. 

The rocks seen at the surface are largely controlled by three majoi' faults: Cherry Creek Fault to 
the north, Spanish Peaks Fauh near Big Sky, and Buck Creek Fauh on the south end of the study 
area. The Cherry Creek Fault ciosses the river near its confluence with Spanish Creek. The most 
conspicuous of the major faults, the Spanish Peaks Fault crosses the river about one-half mile 
below the confluence with the West Fork of the Gallatin River, forming the prominent Levinski 
Ridge. Large springs flow to the Gallatin River from Madison Group limestone at the contact 
with this fault. The Buck Creek Fault crosses the Gallatin River near Cinnamon Creek. 
Snowflake Springs occurs where an offshoot from this fault, called the Snowflake Thmsl, 
crosses the Gallatin River (Kellogg and Williams 2000). All three fauhs generally run northwest 
to southeast. 
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The oldest rocks in the Madison-Gallatin structural bfock are the Archean-age (3SO0 to 2500 
mya) met amorphic rocks dominated by distinctive layers of gneiss. For moi'e information on 
rocks in the study area, see Alt and Hyndman (1986). In most of the region from the confluence 
with the West Fork of the Gallatin River noilh to Spanish Creek, the river has cut a narrow 
canyon through ancient Precambrian (4,500 to 543 mya) rock. In the Castle Mountain aiea, a 
several-mile- long wedge of younger sedimentary rock offers less resistance to erosion and results 
in a wider valley. These are the rocks forming the steep-sided canyon, which contains much of 
the Gallatin River between its confluences with the West Fork of the Gallatin River and Spanish 
Creek. Since these rocks are highly resistant to ei-osion, the river has created little or no alluvial 
valley in this reach. 

Between Yellowstone National Park and the West Fork of the Gallatin River, the basement rocks 
are overlain by a sequence of upper Paleozoic-age carbonate and clastic sedimentary i-ocks and 
Mesozoic clastic rocks, which are dominanlly Cretaceous in age. Metamorphic and sedimentaiy 
rocks of the Madison -Gal latin blocks were uplifled, faulted, and folded during the Laramide 
deformation, and then eioded prior to deposition of Eocene-age (54.8 to 33.7 mya) volcanic 
rocks (Baldwin 1996). The Laiamide time period began 70 million years ago and lasted 30 
million yeais, during which mountain-building deformation occurred in the Eastern Rocky 
Mountains. The Gallatin River has carved an alluvial valley in these softer i-ocks, which varies 
from several hundred feet to one-half mile in width. These poilions of the Gallatin River Valley 
are filled with sand, gravel, and boulders that form the highly jiermeable alluvial aquifer. 

3,2.3.2 Soils 

Soils in the upper Gallatin River Valley are associated with forested mountains, low terrace fans, 
and flood plains. Soils in these areas can be characterized as undulating to rolling soils in valleys 
on foothill glacial moraines; moderately sloping to very steep soils on mountains; aieas of rock 
outcrops; steep and very steep soils on mountains; moderately sloping to steep soils on foothills; 
and soils on low teiraces, fans and flood plains (USDA SCS 197S, USDA SCS 19S2). 

General soil permeabilities in the study aiea range from moderately slow (0.2 to 0.6 in/hr) to 
moderately rapid (2.0 to 6.0 in/hr) with a majority of soils characterized by a moderate 
permeability (0.6 to 2.0 in/hr). Areas around the Taylor Fork and West Fork of the Gallatin River 
have moderately slow |>erme abilities, while aieas at higher elevations above the West Fork of the 
Gallatin River, Taylor Fork, and Storm Castle Creek basins exhibit moderately rapid 
permeabilities (EPA 2005). 

Based on soil ei-osion potential and distance to receiving walers, the northern portions of the 
study area, downstream of the West Fork confluence of the Gallatin River, show higher rates of 
soil loss to the creeks when compaied to the central and southern portions. According to 
sediment delivery maps for the current TMDL assessment, which show where ei-osion impacts 
waterbodies, areas of potentially high sediment delivery occur in the Storm Castle and Swan 
Creek regions, up|>er Spanish Creek, Hell Roaring Creek, and Cache Creek and upper Taylor 
Fork region (EPA 2005). 
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3,3 Hydrology and Water Quality 

3,3.1 Overview 

The major hydi-ologic feature of the study area consists of the Upper Gallatin River mainstem 
and its tributaries. The headwaters of the Gallatin River are in Yellowstone National Park in 
southwestern Montana and northwestern Wyoming. The study area for the ORW reach includes 
approximately 43.6 miles of the Gallatin mainstem and six watersheds (5 ' code HUCs) from the 
Yellowstone National Park boundaiy to the south, downstream to the confluence with Spanish 
Creek to the north. The river is fed in the ORW reach by nine primary tributaries: Sage Creek, 
Taylor Fork, Buck Cieek, Porcupine Creek, West Fork of the Gallatin River, Swan Creek, Storm 
Castle Creek, Hell Roaring Creek, and Spanish Cieek (EPA 2005). The Gallatin River converges 
with the Jefferson and Madison rivers near Three Forks, Montana, to form the Missouri River. 

Sources of water to the Gallatin River consist of surface water nm-off from precipitation and 
snowmeh and discharge from gioundwaler aquifers along the valley. Base flow to the river is 
derived fi-om groundwater fi-om the alluvial aquifer adjoining the rivei' and from laige springs 
(Snowflake Springs and others near the West Fork confluence) believed lo originate from Ihe 
Madison Group limestone aquifer (S. Custer, pers. comm. 2006). 

Historic development in the Big Sky area has affected water quality via increased nutrient (such 
as nitrates and phosphates) loading, primarily from wastewater discharges and construction 
activities. Surface water monitoring in the Big Sky area fi-om 1994 to 1996 showed no nutrient or 
metal parameter concentration above existing maximum contaminant levels (MCLs) allowed. 
However, in later years, in streams in the Big Sky area nutrient levels for nitiogen and 
phosphorous have shown an increase that exceeds taiget nuliient levels foi' similar streams in 
western Montana (Baldwin 1997). Also, algal growth indicates nutrient input from the West Fork 
is having a detrimental impact on the Gallatin mainstem [See Section 3.6.3J. 



3,3.2 Inventory Methods 

For water quality analyses, the study area was defined as the upper Gallatin River mainstem to 
the USGS gauging station below the Spanish Creek confluence neai' Gallatin Gateway, Montana, 
and its tributaries. 

3-3-2-1 Surface Water 

There have been several hydiologic studies within the study aiea, bul they typically are 
associated with specific projects or concerns relating to the surface water and groundwater 
hydrology of the Big Sky area. As a consequence, the studies have focused on the West Fork of 
the Gallatin River. These include two hydrogeologic evaluations performed by Baldwin in 1996 
and 1997, a historical study performed by Van Voasl in 1972, and an evaluation of hydraulic 
conductivity along the Gallatin mainstem performed by Morrison-Maierle (1997). Maps from 
current TMDL documents (EPA 2005) were also evaluated. 
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Readily available dociimenlation of the surface waler in the sludy area was reviewed from 
currenl TMDL documenis {EPA 2005) aiid USGS stream information (McCarthy 2005), water 
quality data collected by the Blue Water Task Force (K. Alvin, pers. comm. 2006), and a limited 
site reconnaissance. State and federal agencies, universities, and publicly -owned treatment works 
were contacted to acquire recent and ongoing studies of tbe study area. Tbese include personal 
communications in 2006 wilb Mel White and Peter McCarthy of USGS, Art Complon and Eric 
Regensburger of DEQ, William Woessner of University of Montana, Slephan Custer from 
Montana State University, Katie Alvin of tbe Blue Water Task Force, and Ron Edwards of tbe 
Big Sky Water and Sewer District. 

Cbaraclerization of surface water flow and qualily has been performed using tbe Upper Galla(in 
Total Maximum Daily Load (TMDL) Planning Area Pbase I Planning Report dated April 2005 
(EPA 2005), and primaiy data and statistical stream information collected and publisbed by the 
U.S. Geological Survey (McCarlby 2005). 

3.3.2.2 Groundwater 

Groundwater in tbe study area was cbaracterized using regional geologic maps. Specific studies 
of groundwater conducted in tbe Big Sky area were used to assess aquifer vulnerability lo 
contamination. Olber studies were used to assess nondegradaiion standards for proposed 
subdivisions. In addition, tbe Ground Water Information Center (GWIC) databiise was used to 
obtain information on well locations and density, aquifer litbology, and deptb to tbe water level 
in wells. GWIC is an internet -based searcbable database of private water wells in (he slale 
( bttp://mbmgg w ic . mtech.edu/ accessed Februaiy 2006). 

Regional geologic mapping (Kellogg and Williams 2000) provided information on the 
underlying geology, wbich allowed identification of known aquifers in the study area. The 
Baldwin ( 1996) study of groundwater and aquifer vulnerability in Ibe Big Sky area provided the 
best w at ersbed- scale assessment of the occurrence of groundwater and of the interaction between 
groundwater and suiface water. Tbe nondegradaiion studies for subdivision permitting provided 
she-specific, detailed pictures of the bydrogeology at points of interest along tbe Gallatin River, 
Tbese studies also disclose impoilant aquifer parameters, such as hydraulic conductivity and 
gradient. Tbese parameters were used to calculate tbe velocity of groundwater movement and to 
help define the zone of direct hydiologic connection between gioundwater and tbe Gallatin 
River. 



3.3.3 Inventory Results 

3.3.3.1 Surface Water 

Tbe study area is chai acterized by a continental climate, wbicb bas cold and snowy winters and 
warm, dry summers. Records for tbe study area indicate annual precipitation levels of 40 to 60 
incbes in tbe bigber areas, 28 to 40 incbes at medium elevations, and 16 to 28 inches at tbe lower 
elevations (EPA 2005). Measured annual precipitation at Gallatin Gateway and Big Sky is 22.6 
and 19.9 inches. res|>ectively (WRCC 2006). Tbe heaviest months of precipitation aie May and 
June, with most significant snowfall from November through March (EPA 2005). 
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Snow accumulation is measured at Carrot Basin (9,000 feet MSL) located near the headwaters of 
Sage Creek in the southwest corner of the study area, and Lone Mountain (8,800 feel MSL) 
located in the upper West Fork of the Gallatin River drainage neai' Big Sky (USDA NRCS 
2005). Average snow water equivalent ap|iears to peak in April and May at both locations. 
Carrot Basin has higher snow water values, approximately 30 inches, compared to Lone 
Mountain's values of approximately 20 inches. The difference may be attribuled to higher annual 
precipitation in the Carrot Basin area (EPA 2005). 

There is one achve USGS gauging station at the downstream end of the study aiea. USGS 
gauging stations measure water quality paiameters such as flow and temperature. The station 
(06043500: Gallatin River neai' Gallatin Gateway) is located 0.3 mile downstream from the 
confluence with Spanish Creek, approximately 7.3 miles south of Gallatin Gateway, at river mile 
47.7 with an elevation of 5, 167.67 feet (National Geodetic Vertical Datum 1929). 

Sixty-seven years of flow records for the mainstem of the Gallatin River measured at this 
gauging station indicate an annual maximum mean flow of 1,180 cubic feet per second (cfs), a 
minimum annual mean of 408 cfs, and an annual mean of 802 cfs. Flow data indicated a 7-day 
consecutive 10-year low flow of 204 cfs for this reach (McCailhy 2005). This flow is referred to 
as the "7Q10" for the watershed within the pioposed ORW reach. Low flow occurs during winter 
months, with the lowest flow in January. Peak flow occurs in the summer months, with the 
maximum flow in June. 

Two types of streams feed the up|>er Gallatin River study area: perennial (streams that flow yeai' 
round), and intermit tent /ephemeral (streams that flow for a short period, usually in spring, or are 
discontinuous in flow). Perennial streams comprise 848 of the 919 total tributary miles, while 
intermittent/ephemeral streams encompass the remaining 71 miles. Intermh tent /ephemeral 
streams are primarily located in the upstream, southern portion of the watershed, and the upper 
portions of Spanish Creek neai' the noilh end of the proposed ORW reach (EPA 2005). 

There are several surface water impoundments, both natural and maii-made, in the proposed 
ORW designation area. These are located in Big Sky and provide for storm water control, 
aesthetic value, and lawn irrigation. There is limited agricultural irrigation in the study area as 
indicated by the agricuhural land use summary in the TMDL study, with only 160 acres, or 
0.2%, of non-federal agricultural land use (EPA 2005). 

Water quality paiameters of concern from domestic sewage are primarily nitiogen and 
phosphorus. These constituents undergo transformation from one compound to another during 
degradation in the environment. Nitrogen com|X)unds from domestic waste are primarily in the 
form of urea, which is then converted to ammonia, nitrate, and nitrite as the wastewater moves 
through the wastewater treatment system and is disposed to the giound. Conversion of nitrate lo 
nitrogen gas can also occur in the wastewater treatment system and in the soils beneath the 
ground suiface. Phosphorus is discharged primaiily in the form of orthophosphate; its migration 
in the subsurface environment is controlled primarily thiough soil sorption and mineralization. 

The USGS water quality database for the gauging station at Gallatin Gateway contains 171 wa(er 
quality records between June 24, 1949, and August 23, 2<X)4. The mean levels of nitrate/nitrite. 
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ammonia, aiid oilhophosphate were O.OS milligrains per fiter (mg/l), <0.02 mg/1, and <0.0I mg/l, 
respectively (USGS 2006a). Elevaled levels of ammonia, nilrile, nilrale, and phosphorus may 
cause violation of ARM I7.30.637(l)(e), which piohibils crealing a condition that pi-oduces 
undesirable levels of aquatic life, such as algal blooms. 

Baldwin (1997) performed water quality sampling in 1994 and 1996 as part of an aquifer 
vulnerability assessment of the Big Sky area. Results of sampling in the West Fork of the 
Gallatin River in June 1995 through July 1996 indicated levels of nitrate were lowesi in mid- 
summer (<O.OI mg/l as N) and highest in January (0.28 mg/l as N). Orthophosphate levels 
ranged fiom 0.003 to 0.064 mg/l for the same sampling period. Higher levels in winter are due to 
the combination of lower streamflow available for dilution and higher resort occupation levels 
during the winter ski season. Resuhs indicated that no nutrient parameters were above numeric 
human health water quality standaids, ahhough nutrient levels of nitrogen and phosphorus were 
above recommended target levels for aquatic and aesthetic protection for similai' streams in 
western Montana (Baldwin 1997). 

The Blue Water Task Force, a local volunteer organization, collected water quality samples 
within the proposed ORW reach May 2000 Ihraugh February 2004 (BWTF 2006). Samples were 
collected monthly at up to seven locations along the mainstem of the Gallatin River, and selected 
Iributary sites including the West Fork of the Gallatin River. Volunteers trained by the Blue 
Water Task Force conducted all sampling using premeasured water quality kits and sample 
preser\'ation vials for samples that needed to be processed at a lab for analytes such as coliform 
bacteria. Water quality data collected included pH, nitrates, Coliform bacteria, water and air 
lemperature, dissolved oxygen, and turbidity. No sample resuhs exceeded any regulatory 
standaid (BWTF 2006, K. Alvin, pers. comm. 2006). 

According to TMDL documenlation prepared by ihe EPA in 2005, (here currently are four 
MPDES discharge permits on the upper Gallatin River. Three |>ermits are located near Big Sky, 
Montana, near the confluence of the WesI Fork of the Gallatin River and the mainstem of 
Gallatin River. They consist of two storm water applications (mining/oil operations and 
industrial) and one municipal treatment plant. The municipal MPDES permit was issued to the 
Big Sky Sewer District (EPA 2005.) One storm water discharge is located in an upper unnamed 
tributary south of Hell Roaring Ci-eek. 

The Big Sky Water and Sewer District MPDES permh (MT-0030384) allows discharge from 
March through June with a discharge rate varying monthly from 150 to 525 gallons per minute 
(0.216 million gallons per day (Mgpd) to 0.756 Mgpd). The permit requires water quality 
monitoring, including nutrients, upstream and downstream of the discharge as well as at the 
discharge outfall. 

The permit discharge limits were calculated to meet the criteria for non significance which is the 
trigger values of 0.01 mg/l nitrate as N and 0.001 mg/l phosphorus as P. The permit was effective 
April I, 1999 and has been administratively extended beyond its expiration date of September 
30, 2003 in order to complete the renewal of the |>ermit. Accoiding to Ron Edwaids of the Big 
Sky Water and Sewer District, there has been no discharge to the Gallatin River (R. Edwards, 
pers. comm. 2006). 
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Recent TMDL assessments have classified several designated uses as threatened in six 
tributaries. Areas of concern were Storm Castle Creek, Taylor Fork, Cache Creek, Middle Fork 
and South Fork of the West Fork, and West Fork of the Gallatin River. Listed impairments to 
these streams are as follows (EPA 2005): 

• The 1996 303(d) list repoiled that the coldwater fishery designated uses in Storm Casde 
Creek were threatened due to flow aheration, other habitat alterations, and siltation. The 
2004 303(d) list showed Storm Castle Creek as only partially sup|X)rting aquatic life and 
coldwater fish due to bank erosion, fish habitat degradation, other habitat alterations, and 
nutrients. 

• Taylor Fork was not listed as impaired on the 1996 303(d) list, but did appear on the 2004 
303(d) list. In 2004, Taylor Fork was listed as only partially supporting aquatic life, 
coldwater fishery, and industry due to siltation, fish habitat degradation, suspended 
solids, and other habitat alterations. 

• Cache Creek was listed as impaired on the 1996 303(d) list due to siltation, which was 
impairing aquatic life and coldwater fish. In 2004, Cache Creek was listed as only 
partially supporting aquatic life and coldwater fishery due to siltation, other habitat 
aheration, and suspended solids. 

• The Middle Fork of the West Fork of the Gallatin River was on the 1996 303(d) list as 
only pailially sup|X)rting aquatic life and coldwater fisheiy due to siltation and suspended 
solids. In 2004, an additional designated use - recreation - was added as being only 
partially supported on the Middle Fork of the West Fork of the Gallatin River. Several 
causes of impairment were shown: nutrients, bank erosion, pathogens, suspended solids, 
and other habitat alterations. 

• The 1996 303(d) list indicated that the South Fork of the West Fork of the Gallatin River 
only partially supported aquatic life and coldwater fishery due to sihation and suspended 
solids. The South Fork was on the 2004 303(d) list as pailially supportive of aquatic life, 
coldwater fisheiy, and recreation. The causes of impairment listed in 2004 were nutrients, 
bank erosion, pathogens, suspended solids, and other habitat alterations. 

• The West Fork of the Gallatin River was listed on the 1996 303(d) list as only partially 
suppoiling aquatic life and coldwater fisheiy. The causes of impairment were listed as 
siltation and suspended solids. Recreation was added as a pailially sup|X)rted designated 
use on the 2004 303(d) list, and the following causes were cited; nutrients, siltation, and 
algal growth (as indicated by chlorophyll n measurements). 

33.3.2 Groundwater 

Groundwater in the study area is available in two primaiy types of aquifers: bedrock and 
unconsolidated de|X)sits. Groundwater in bediock aquifers may be confined by i-ocks with 
relatively low permeability (flow-through rate) and have little or no connection to streams, or it 
may be unconfined and potentially in direct hydrologic connection with streams. Unconsolidated 
deposits in the study area typically have water that is unconfined and hydiologically connected to 
the Gallatin River and its tributaries. The river valleys of the Gallatin River and the principal 
tribularies generally contain alluvial aquifers that are in hydrologic connection with the streams 
(except in areas of steep canyons). 
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The princEpal bedrock aquifers in the area surrounding Big Sky, based on local use and regional 
significance (from oldesl lo youngest in age), include the Madison Group, Quadrant Sandstone, 
the Morrison Formation, the Kootenai Formation, Thermopolis Shale, Muddy Sandstone, Mowry 
Shale, Fi-ontier Formation, and Cody Formation (Baldwin 1996). Although some bedrock units 
possess little intrinsic permeability, all bedrock units in the Big Sky area are potential aquifers 
due to extensive fracturing (Baldwin 1997). Most bedrock aquifers in this area provide water 
yields of 1 to 30 gallons per minute (gpm) (Baldwin 1997). The Madison aquifer is a karstified 
limestone (meaning it contains laige voids and interconnected solution channels), which is 
capable of extremely high yields of water to springs and wells. Snowflake Springs, near the 
southern end of the study area, is an example of a high yield spring from Madison karst. High 
water yields ai'e possible in any bedrock aquifer along major geologic fauhs and structures^ as 
these fauhs and stiuctures provide secondary flow pathways. 

The chemical character of gi-oundwater in bedrock aquifers is variable and depends on the local 
rock type and the aquifer geochemistry. Calcium, magnesium, or sodium may dominate the 
cations (positively chaiged ions), and bicarbonate, sulfate, or a mixture of these two ions may 
dominate the anions (negatively charged ions). The concentration of total dissolved solids (TDS) 
is usually in the range of 300 to 500 mg/l, but has exceeded 1,000 mg/l in the Mowiy Shale of 
the Big Sky area (Baldwin 1997). The groundwater of the Big Sky ai'ea is suitable for domestic, 
stock, and irrigation use (Van Voast 1972). 

The unconsolidated aquifers consist of up to 80 feet of boulders, gravel, sand, and clay deposits 
overlying bediock units. These aquifers consist of sti'eam-laid alluvium or terrace deposhs, 
which ai'e typically hydro logic ally connected to adjoining streams. Some terrace deposits may be 
unsaturated, but sources of recharge, including wastewater, are free to migrate lo the alluvial 
aquifer, which is in connection with the river (Morrison-Maierle 1997). The unconsolidated 
aquifers yield as much as 200 gpm to municipal wells of the Big Sky Water and Sewer District, 
and yields of 40 gpm are common (Baldwin 1996). Therefore, materials introduced into 
groundwater in these aquifers can travel quickly to the closest surface water. 

The chemical characterization of the groundwater in the unconsolidated aquifer is typically a 
calcium/magnesium/bicarbonate type, with a TDS content of 300 to 400 mg/l (Baldwin 1997). It 
is suitable for domestic, stock, and irrigation use (Van Voast 1972). 

Baldwin (1997) found that, of 21 domestic well and five public water well samples in the Big 
Sky area, nutrient concentrations (nitiogen and phosphoms) in groundwater were always below 
Ihe maximum contaminant level of 10 mg/l. The highest nitrate (NOi-N) concentration was 3.S6 
mg/l, and was believed to be affected by septic system effluent. Total phosphorus concentrations 
ranged from less than the detection limit to 0.212 mg/l. 
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3.4 Land Use and Recreation 

3.4.1 Overview 

This section reviews the land uses in the Gallatin River area with a focus on how land use is 
regulated, who uses it, and how those uses have changed in recent years. The regulatory nalure 
of Ihe Pro|X)sed Aclion drives this focus. In order lo evaluate how land use may be impacted by 
the Proposed Action and the alternatives, it is critical to understand how land use is currently 
regulated and how the various agencies review and decide upon proposed changes in land use 
such as subdivisions. This document presents regulations that are relevant to the envii-on mental 
impact assessment; therefore, it is not an exhaustive review of all zoning or permitting currently 
in force. Readers are encouraged to visit the Gallatin County and DEQ websites for complete 
regulatory texts. 

3,4.1.1 Land Use 

Most of the land surrounding and immediately along the proposed ORW reach of the Gallatin 
River is in public ownership. This public land is primarily federal, managed by Ihe Gallatin 
National Forest. Some state lands are present, most of which are part of the Gallatin Wildlife 
Managemenl Area managed by Montana Fish, Wildlife and Parks. Little development or 
disturbance from activities such as logging, mining, or road development has occurred on these 
public lands, and no substantial projects are planned in the foreseeable future. Areas where 
logging has occurred in the recent past are being restored. Current and projected management 
activities are oriented to protecting and impi-oving water quality, conseiving and enhancing 
wildlife habitat and other natural resource values, and providing for outdoor recreation activities. 

Private lands in the ORW study area are concentrated laigely in the Big Sky area, along the 
Gallatin River and the West Fork of the Gallatin and their tributaries. Smaller concentrations of 
private ownership occur along the Gallatin River and U.S. Highway \9\ a( and immediately 
south of the Spanish Creek confluence, in the Kaist area, and south of Big Sky. 

Gallatin County has jurisdiction on all private land in the study aiea. County plans and 
regulations governing land use and development divide the ORW study area into three distinct 
parts: the Gallatin Canyon/Big Sky Zoning District, the South Gallatin Zoning District, and the 
un-zoned area between Spanish Creek and the noilhern boundary of the Gallatin Canyon/Big 
Sky Zoning District, hi each of these areas, conditions differ in terms of designated land use 
classifications, allowable development densities, and response to water quality concerns (e.g., 
setback requirements) attendant to development near rivers and streams. 

Existing and planned uses along the ORW reach are predominantly low density residential, wilh 
a relatively large concentration of commercial, light industrial, and community facilities uses in 
Big Sky, and scattered instances of commercial uses elsewhere along U.S. Highway 191. A third 
to a half of the private land in the study area is currently undeveloped or capable of more 
intensive development based on underlying zoning, and the Gallatin Canyon/Big Sky Zoning 
District is one of the fastest giowing areas in the County. 
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3.4.1.2 Recreation 

The primaiy recreation uses on the Gallaliii River in the ORW study area are fishing (the 
Gallatin is a Blue Ribbon fishery) and commei'cial and recreational rafting and kayaking. Other 
populai' activities include: wild life -based recreation (wildlife viewing and hunting), hiking, 
picnicking, camping, nature photography, and environmental education. The latest annual 
estimates of recreation use in the study aiea are: 31,485 angler days in 2003 (FWP 2005; 
reported for the Gallatin River fiom Spanish Creek to the headwaters); 20,000 commercial 
rafting days in 1997 (Forrest 1997); and over 13,000 user days combining the I'emaining 
activities noted above in 1990 (derived from Duffield et al. 1990). Recreational use is increasing 
in the ORW study ai'ea, with visitors citing scenery, quality fishing, low levels of ci-owding and 
user conflicts, accessibility, and services as the primaiy positive factors thai make the area 
attractive. 



3.4.2 Inventory Methods 

The study area for land use and recreation covers a broad area to provide relevant context 
information for the proposed ORW designation and alternatives. On the east and west, as shown 
on Figure 3.4-1, the area is defined by a combination of the Gallatin County Line and the 
watershed boundaiy of the Gallatin River ORW reach. The study area is framed by Spanisli 
Creek on the north and Yellowstone National Park on the south. Within this sludy area, land use 
and recreation information is presented from two perspectives: 

1. Areawide, broad-scale land use and management activities are reviewed for their 
potential to have long-term implications for water quality on the proposed ORW reach. 
This review focuses primarily on the federal and state lands that comprise the vast 
majority of the study ai'ea, and includes such activities as logging, mining, and general 
water quality management/piotection programs. As a rule, the proposed ORW 
designation would not directly affect these activities. However, they are relevant to 
understanding long-term trends and prospects for water quality maintenance. 

2. More detailed information is piovided on land use and recreation immediately along the 
proposed ORW reach and tributary streams (i.e., lands within the ORW footprint). It is 
these lands that may be directly affected by the ORW designation. Thus, specific 
information is needed on land use and level of existing and potential development. 

Land use and recreation information has been derived exclusively from existing published 
sources, interviews with knowledgeable agency personnel, and limited field reconnaissance. 



3.4.3 Inventory Results 

3,4.3.1 Current Land Ownership 

Land ownership patterns in the aiea surrounding and immediately along the proposed ORW 
reach of the Gallatin River are shown in Figure 3.4-1. 
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Most land in the sludy area es in pubfic ownership, under federal jurisdiction within the Gallatin 
National Forest. Most of the state lands are present immediately east of Big Sky (roughly 1,600 
acres)^ in the southeastern part of the aiea, and in the Taylor Fork drainage. 

Private lands are concentrated largely in and around B ig Sky, west of the proposed ORW reach, 
along the West Fork of the Gallatin River, and along its tributaries. Smaller concentrations of 
private land are present: I) along the Gallatin River at and to the south of the Spanish Creek 
confluence; 2) on the Gallatin River in the Kaist Ranch area; and 3) south of Big Sky along the 
Gallatin River and Taylor Fork. 



3.4.3.2 Land Use Plans and Development Regulations 

Federal Land 

The most recent comprehensive management plan for the Gallatin National Forest was 
completed in 1987 (USDA Forest Service I9S7). In order to reflect changing conditions and 
management directions over the past 19 years, the Forest Service intends to revise the I9S7 plan 
in the near future. Because the I9&7 plan is currently under revision, the following discussions of 
plans and policies in the Forest are based on: I) discussions with responsible Gallatin National 
Forest personnel; and 2) planning documents addressing specific issues or elements of 
management that eventually will be incorporated into a new Forest Plan (i.e., travel and access 
management, timber harvest management, water quality, etc.). 

Aspects of forest land use^ management planning, and |X)licy most relevant to the pi-oposed 
ORW designation aie those that could have implications for water quality in the ORW reach of 
the Gallatin River, specifically: overall water quality management direction, land exchanges, 
fuels management, logging/timber sales, mining activhy, recreation residences, recreation 
sites/facilities, grazing/range management, and roads/access management. Each of these is 
discussed below. 

Overall Water Quality Management 

A primary objective in management of National Forest System lands in the study aiea is 
protection and improvement of water quality (M. Story, pers. comm. 2006). Of particulai' 
importance is control of erosion and consequent sedimentation of water courses. The Forest 
Service's ongoing and planned management actions in the ORW study area aim for either no net 
long-term increase or further incremental reductions in sedimentation rate (M. Story, |iers. 
comm. 2006). These actions include stringent Best Management Practices (BMPs) for all 
potential giound -disturbing activities such as fuels management or timber harvest, and reductions 
in use pressure associated with access roads and grazing (M. Story, pers. comm. 2006). 
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Land Exchanges 

No significant federal land sales or exchanges are currently planned in the ORW study area: 
however, one prior exchange is still relevant to actions and management programs in the Gallatin 
National Foresl surrounding the pro|X)sed ORW reach. Commonly known as the Big Sky 
Lumber Exchange, the Gallatin Land Consolidation Act of 1998 (U.S. Senate Act 1719) 
authorized an exchange with Big Sky Lumber Company. The Foresl Sei^ice acquired 
approximately 54,000 acres of Big Sky Lumber Company land, including substantial acreage in 
the Taylor Fork area. In exchange, Big Sky Lumber Company acquired approximately 31,000 
acres of federal land (much outside of the ORW study area) and other com|>ensalion. This 
exchange resulted in a significant net increase in federal ownership, and a consolidation of 
private ownership in the ORW study area. The net effect was that few significant private in- 
holdings remain in the Gallatin National Forest surrounding the proposed ORW reach, and mos( 
private ownership is now concentrated in the Big Sky area. 



Fuels Management 

Fuel management projects ongoing or planned in the ORW study area are summarized below. 
Generally, these projects involve contiolled burns, commercial thinning, underslory thinning, 
and/or slash management. In all cases, no long-term water quality impacts that would create a 
measurable change in water quality are anticipated (Seth 2006). 

• The Gallatin Canyon North Fuels piojecl will be implemented over a five-yeai' 
period. It involves two laige (appi-oximately 700-acre) and one small (20-acre) burn, 
and 17 acres of commercial thinning. The burns are near Deer and Dudley creeks, 
while the harvest is near Jack Smhh Bridge on U.S. Highway 191. 

• The Dudley Corridor Evacuation Route Project is a 40-acre project proposed to slasli 
fuels along the Dudley Creek road to impiove the evacuation loute. No heavy 
machinery will be used, and material will be hand piled and burned. 

• The Taylor Fork Fuels project pro|X)ses 30 acres of commercial thinning aiound the 
Nine Quailer Circle Ranch, S5 acres of commercial thinning in the Sage Creek 
drainage, and 350 acres of understory thinning. 

• Ongoing slash treatment efforts include 40 acres of pile burning in the Taylor Fork 
drainage, two bums totaling approximately 22 acres in the Moose Creek drainage, 
and Iwo burns totaling approximately 18 acres in the Swan Creek drainage. 

Logging/Timber Sales 

No significant timber sales or other major logging activity is planned in the ORW study area. 
Small 0.5 to I acre ''post and pole" and firewood sales occur on an on-going basis. Two 
moderate -sized timber sales and subsequent harvest have recently been closed (completed): the 
200-acre Taylor Fork-Helio sale in the Taylor Fork drainage, roughly 10 miles west of the 
confluence with the Gallatin River, and the 400-acre Moose-Swan Tamphery-Portal sale east of 
the Karst area (S. Martell, pers. comm. 2006). Both of these were pail of the Big Sky Lumber 
Company land exchange process, which collected timber sale receipts from several sales to 
purchase part of the lands conveyed to the Gallatin National Forest. The Taylor Fork-Helio sale 
was designed as a "no sedimenf action (i.e., BMPs were designed to ensure no net sediment 
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bicrease in (he Tayfor Fork; M. Sloiy, |iers. comm. 2006). Moniloring of BMP iinpfemenlation 
for Ihe Moose-Swan Taiiiphery-Poflal sale is ongoing. The 2005 moniloring review found Ihal 
mosl of Ihe soil and water BMPs met requiremenis with adequate pnjieclion of soil and waler 
resources, and thai sedinienUlion unpads to Moose and Taiiipher^' creeks were very minor 
(Jones el al. 2005K 

Mining 

There are no existing or plEuined mining o|>erations in the ORW study aiea. There are Ihree 
aclive mining claims in the area (based on 2002 leconds - Ihe lalesl currently available; general 
locations shown in Figure 3.4-2), bul no pro|XJSnls for developing these claims have been 
submitted or are anticipated. Past mining activhy is evident in the study area, including the 
asbestos and mica mines shown in Figure 3.4-2 and many small operalions. However, alE mines 
are abandoned and none aie sources of discharge to the Gallatin River or its tributaries (P, 
Werner, pers. comm. 2(X)6), 

Recrealion Residences 

Eighty-one ''Special Use Permit" recreation residences are located on Forest -managed lands 
along the ORW reach of Ihe Gallatin River or nearby along tributary streams. Figure 3.4-2 
depicts the general localion of these residences. No new recreation residences, or expansions or 
alterations to existing ones, are anticipated. Any proposed changes to these residences that could 
affect water quality (e.g., replacement of vault toilet with septic tank and leach field) would 
require approval by county and state authorities, and would be subject to environmental review 
by Ihe Forest Service under NEPA (J. Ruclunan, pers. comm. 2(X)6j. 

Recreation Siles/Fsicilrties 

No new recreation sites or expansions or alterations to existing ones are currently planned on 
Gallatin National Forest land in the ORW study area (J. Ruchman. pers. comm. 2(X)6). Figure 
3.4-2 shows Ihe locations of existing recreation sites, including campgrounds, picnic/day -use 
siles, and trailheads. Campground and picnic area facilities are summarized in Table 3.4-1. 
Trailheads generally include a small parking aiea. Some have vauh toilets. 

Table 3.4-1. Forest Service Recreation Sites on Ihe ORW Reiich, West Fork of Ihe Galljlin River, and 
Taylor Fork. 

^te Campsiles- CnmpsEl«s -Group Picnic Sites Toilet Facilities" 

Individual 

Greek Creek U - '- Yes 

Swan Creek 13 - - Yes 

Moose Creek Flat 12 1 3 Yes 

RedCUff 13 2 1 l£^ 

*Primanly vault toilels 

Source: USDA Foresi Service 2005a. 

The absence of current plans for espansion of existing recreation sites does not preclude a future 
determination of need or desirability to pursue some level of capacity expansion. While h is 
unlikely that new sites would be pro|XJsed. some capacity expimsion at existing sites may be 
needed over time (T. Keyes, pers. comm. 2006). Any such future expansions or aherations to 
these sites that could affect water quality would require approval by county and state authorhies, 
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and would be subjecl o environ mental review by the Forest Service under NEPA (J. Ruchman, 
pers. comm. 2006). 

Grazing and Range Management 

Grazing pressure is being reduced in the watershed of the ORW reach. No new allotments are 
being issued and existing allotments that cause water quality concern are being modified or 
eliminated. Some permittees are not renewing their allotments due to more stringent 
management requirements (M. Story, pers. comm. 2006). 

Roads/ Ace ess Management 

There are no significant proposals for new roads in the ORW study ai-ea, and much of Ihe 
watershed is un-roaded. The Gallatin National Forest has released the Draft EIS for its revised 
Travel Management Plan (USDA Forest Service 2005b). At present, Ihe favored alternative for 
this Plan would result in a net reduction in road mileage and restoration of vegetation in prior 
road coiridors. A number of road coriidors are being restored in the Swan Creek, Stoiin Castle 
Creek, and Taylor Fork watersheds, where formerly private lands were acquired in the above- 
referenced Big Sky Lumber Company land exchange and where road density is relatively high 
(S. Christiansen, pers. comm. 2006) 

Stale Land 

Almost all of the state lands in the ORW study area are part of the Gallatin Wildlife Management 
Area (WMA), managed by Montana Fish, Wildlife and Parks. These lands are managed to 
suppoiT a wide variety of wildlife and, outside of seasonal closures, are open to hunting, fishing, 
and other wild life -oriented recreation. Management is closely coordinated with that of Ihe Forest 
Service on surrounding federal lands. There are no developed day use or overnight recreation 
sites. The appi-oximately 1,660 acres located along Porcupine Creek immediately east of Big Sky 
have the only develo|>ed facilities. These facilities suppoil general WMA management, research, 
and educational activities, and include two cabins, a barn, and storage shed. There are no current 
plans for expansion of the Porcupine Creek facilities or for new facilities elsewhere on slate 
lands in the ORW study area (F. King, pers. comm. 2006). However, interest in use of (he 
Porcupine Creek facilities for research and educational activities is increasing and some 
expansion of capacity at this location may be desirable in the future (F. King, pers. comm. 2006). 
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Private Land 

Privale land in the sludy area is under llie jurisdiction of Gallatin County. Relevant countywide 
plans and regulations governing land use and development are the Gallatin County Growth 
Policy, adopted in 2003 (last updated in 2005) and the Gallatin County Subdivision Regulations, 
adopted in 2005. More detailed and area-specific land use and development regulations were 
adopted for two zoning districts within the ORW study area: the Gallatin Canyon/Big Sky 
Zoning District and the South Gallatin Zoning District. These conditions essentially divide the 
study area into three distinct land use planning and regulatory envii-onments, as shown in Figure 
3.4-1 and listed below. 

Gallatin Canyon/Big Sky Zoning District 

South Gallatin Zoning District 

All other private land outside of these districts; for the purposes of ORW analysis, this means 

the area from the Spanish Creek confluence to just noilb of Karsl (i.e., north of the 

Gallatin Canyon/Big Sky Zoning District). 

The following discussions of land use plans and regulations governing private land in the ORW 
study area begin with a review of relevant provisions in the countywide Growth Policy and 
Subdivision Regulations. This is followed by discussion of each of three "sub-areas" identified 
above (individually, in the order listed above). These individual sub-area discussions are 
important because the countywide Growth Policy and Subdivision Regulations apply differently 
in each of the sub-areas, particularly in the two zoning districts where more detailed zoning 
regulations also apply. 

Gallatin Counly Gro^^lh Policy (Gallaliii County 2003) 

The Gallatin County Growth Policy includes consewation of hydrologic resources and overall 
protection of the natural envii-onment. Proposed development plans have to document efforts to 
ensure compatibility with the natural environment and existing use and provide provisions for 
mitigation of adverse impacts. 

The first resource addressed in the Goals and Policies chapter of the Gallatin County Growlh 
Policy is water quality, where Goal I is "Pi-otect Water Quality." Policies under this goal related 
to the Proposed Action include: 

1. Minimize adverse impacts of development on rivers, streams and riparian areas. 

— Encourage development that demonstrates adequacy of setbacks and buffers. 

2. Require development to demonstrate compliance with local, state and federal water quality 
regulations and standards. 

3. Encourage development to mitigate adverse impacts to neighboring pi-operties, rivers, 
sireams and riparian areas due to lunoff. 

— Suppoil an erosion contiol plan for major subdivisions at the time of preliminary p]an 
submittal. 

— Encourage developers of minor subdivisions to document compliance with an erosion 
control plan prior to final plan approval. 
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4. Encourage multi-user or public water and wastewater treatment systems. 

5. Limit development to appropriate uses in identified source water piotection areas. 

6. Encourage development to document effoils to pi-otect water quality. 

7. Encourage heavy industrial uses, including animal feeding operations, to document 
mitigation of adverse impacts on surface and ground waters. 

Policy 3 under '^providing for local services and public facilities" is also relevant to protection of 
water quality, and states: 

Encourage development lo use multi-user public water and wastewater treatment systems. 

o Support the expansion of existing municipal and private urban service systems, 
o Support the development of new private urban service systems. Encourage 

"county sewer and water districts" for all new multi-user and public water or 

wastewaler IreatmenI systems. 

The Gallatin County Giowth Policy identifies the Subdivision Regulations as the primary tool 
for implementation of its goals and policies on a countywide basis. The Gallatin County Growth 
Policy regarding subdivision review stales that all proposed subdivisions will be evaluated for 
their effect and |X)tential for significant, unmitigated, adverse impacts on the natural environment 
(among other factors) including, ''runoff reaching surface waters (e.g., streams, rivers or riparian 
areas)" and "effects on... quality or quantity of surface or ground waters." However, the Gallatin 
County Growth Policy itself does not specify setbacks or other measures to avoid or mitigate 
such impacts. 

Gallatin County Subdivision Regulations (Gallalrn Coiinly 2005a) 

Provisions in the Subdivision Regulations that are specifically relevant to analysis of the 

proposed ORW designation are those addressing development relationships with surface waters 

and solutions to wastewater management. Relevant provisions are (excerpted from the 

regulations): 

General Standards: 

• Conformance: The design and development of a subdivision shall conform to adopted 
growth policies or comprehensive plans, zoning regulations and other resolutions and 
regulations. 

• Natural Envii-onment: The design and development of the subdivision shall, insofai' as 
il is possible, preserve or enhance. . natural drainage, floodplain, existing topsoil, 
trees, and natural vegetation. 

• Watercourse Mitigation: Where a subdivision is crossed by or adjacent to a 
watercourse, the subdivider shall mitigate the impacts of the subdivision on the 
watercourse. This mitigation may not be less restrictive than the requirements of the 
Gallatin County Floodplain Regulations or any applicable zoning regulations. As 
described below, the subdivider shall provide watercourse setbacks or a watercourse 
mitigation plan. 

• Setback: The subdivider shall provide the following setbacks, which parallel the 
ordinary high water mark of the watercourse. A 300-foot setback shall be provided 
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belween the Grdinary high water line and any residential or commercial slrucUire, 
exclnding slruclures used for agricullural purposes or for the niainlenance of 
livestock, along the following rivers: Ihe East and West Gallaiin. A 150-fool setback 
shall he pi-ovided from the ordinary high water line of all other watercourses. 

• Watercourse Mitigation Plan: The subdivider shall submit a plan, and piopose 
measures to mitigate ihe impacts of the subdivision on the watercourse. The plan shall 
evaluate the polential effects of Ihe proposed subdivision on Ihe watercourse- to 
include consideration of wildlife and fish habitat, water quality, vegetation, and 
watercourse health. The mitigation measures mighl include: setbacks (i.e., increased 
or reduced, based on site-specific conditions), changes in building design, 
landscaping, type and/or location of septic systems, stream bank stabilization, etc. 

Sanitary' Sewers: 

• Where the subdivision is within the service area of a public sanitaiy sewer system, 
connect with and install facihties in accordance with the requirements of the DEQ 
and sewer district involved. 

• Where lots cannot be served by the extension of an existing public sanitary sewer 
system, the subdivider shall obtain approval of lot sizes for individual septic tanks 
and disposal fields or approval of neighborhood disposal systems from DEQ and the 
Health Department. 

Gallatin Canyon/Big Sky Zoning Dislricl 

The Gallatin Canyon/Big Sky Zoning Regulation was adopted in 2002 and last updated in 2004, 
Zoning districts in Gallatin County are intended to supplement and be consistent with the Growth 
Policy and Subdivision Regulations. These districts assign specific land use (zoning) 
designations to all private lands within their boundaries, indicating both the type of land use 
allowed and its density/intensily. 

Zoning classifications assigned to private lands in the Gallatin Canyon/Big Sky Zoning District 
are shown in Figure 3.4-3 and described in Tables 3.4-2 and 3.4-3. For the residential 
classifications. Table 3.4-2 notes minimum lot sizes and allowable densilies; however, for the 
commercial and other classifications (Table 3,4-3), no finn development density or intensity 
standaids aie specified in the regulation. Maximum building heights are set, but no maximum 
building coverages (e.g., square feet of building footprint per acre) are specified. Allowable 
development intensity in these classifications is determined on a case-by -case basis, de|^ndent 
on site conditions and response to requirements for parking, open space, and setbacks from 
roadways, adjacent lots, elc. 



Table 3.4-2. Gallatin Canyon/Big Sky Zoning: Residential ClnEsificatioas 

Residential Lot Size Dwelling LInit Dgnsit\ Limits 
Town Center — mis of: 

-Multi-Familv Variable 8 lo 15 per acre 

-Single Family Varuble 4 lo 6 per ncre 
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Table 3.4-2. Gall^lin Canyon/Big Sky Zoning: Residential ClnEsific^tioas 



Residential 



Lol Size 



Dwelling Unil Density Limits 



Mulri-Family35CX) 
Multi -Family 6500 

Mobile Home 6000 
Single Family 7500 
Single Family 11000 
Cluster Single Family I 
Cluster Single Family 2.5 
Cluster Single Family 5 
Cluster Single Family 10 
Cluster Single Family 20 
Cluster Single Family 40 
Cluster Single Family 100 



3,500 square feet" 
6^00 square feet 
6,000 square feer 
7,500 square feet 
1 1,000 square feet 
] acre" 
2.5 acres 
5 Licrei 
10 acres 
2Q acres 
4D acres 
100 acres 



12 per jcre 

6.7 per acre 
7 per acre 

5.8 per acre 
4 per acre 

I per acre 
I per 2.5 acres 
] per 5 acres 
] per 10 acres 
] per 20 acres 
] per 40 acres 
I per 100 acres 



' In the residential cluster classifiritticins, s minimum of 40^ of the hnd must be left in cciiiEigucius» unable open 
apace. The iillowed ds^'elling units ure then clustered {ov grouped] on the remaining land where individual lot sizes 
for the residences can be higlilt variable, haied on site-specific conditions. 

*^' the resldentialcluster classifications, density' bonuses can be obtained bv preserving hi^er percentages of the 
land in open space beyond the minimum 40% required. This means that a higher number of units can be built if a 
higher percentage of open space is set aside. These bonuses are; 10% more units if 50^' of the land is retained in 
open space, 1 5% more units for 601^ open space, 20% more units for 70% open space, and 25% more units for B0% 
open space 

Table 3.4-3. Gallatin Canyon/Big Sky Zoning District: Commercial, Community and Other Classifications 
Commercial Description 



Commercial & Industrial Mixed 

Community Commercial 

Meadow Center 

Recreational Business 
Resort 

Town Center 



Community Facilities 
Community Recreation 
Open Space Preserve 



Areas for commercial and service enterprises to serve the traveling pubhc 
and local residents, and areas for light induslnal uses; multi-family 
residenhal up to 12 DwelLng Units^Acre with a Conditional Use Permit 
(CUP)." 

Unified development of community retail, service and office facilities with 
convenient auto access; maximum building height of 35 feet; multi-family 
residential up 10 12 Dwelling Units/Acre with CUP. 

Pedestrian -oriented, central location for basic services, shopping, 
employment and housing; maximum building height of 25-35 feet; multi- 
family residential up to 12 Dwelling Units/Acre with CUP. 
Large-scale recreational activities (and retail/service activities frequently 
required by recreartonists); maximum buildingheight of 35 feet. 
Planned resort development Lhal includes visitor accommodations, 
residenhal uses, recreational facilities and food service; maximum building 
height of 35 feet. Includes single- and multi-family dwelhngs, along with 
hotels, motels, etc. 

Pedestrian -oriented, local-serving and visitor-serving center containing 
retail, office, public, quasi-public, recreational, parks, open space, trails and 
residential uses; provides a location for local and visitor-serving: services, 
shopping, employment, and housing; maximum building height of 35-50 
feet; multi-family residential up to 15 Dwelling Units/Acre with CUP. 
PubLc or semipublic community facihties. 

PubLc or private recreaUon lands (e.g., parks, trails, golf courses, elc.(. 
Preservation of the environmental quality, wildlife habitat and undeveloped 
character of designated open space lands (i.e., no development). 



' In this land use classificahon, as well as the Community Commercial, Meadow Center, and Town Center 
Commercial uses, mulofamilv residential is permitted on the second or subsequent floor as a conditional use (i.e., 
subject to obtaining a Conditional Use Permit). 
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The zoning district regulations also contain development standards related to stream access and 
preser\'ation. These provisions apply to any application for a land use permit or subdivision on 
land located adjacent to or within 150 feet of the annual mean high water line of the Gallatin 
River and any other river or sti-eam that flows year-round during years of normal rainfall. Design 
stand aixjs are: 

• For all developmeni and site modifications proposed by land use permit applications, 
minimum setbacks are 100 feet from the annual mean high water line of the Gallatin River 
and 50 feet from the annual mean high water line of other designated streams. 

• For land use |>ermil (development) applications on lots of I'ecord (i.e., legally subdivided or 
recorded prior tol996 amendment of the zoning regulation), minimum setbacks are 50 feet 
from the annual mean high water line of the Gallatin River and 25 feel from the annual mean 
high water line of other designated streams. 

• On new subdivisions of land, the minimum setback requirements (with provision for a 
Watercourse Mitigation Plan) s|>ecified above for the County Subdivision Regulations apply 
(i.e., 300 feel for the Gallatin River; 150 feet for other designated streams). 

South Gallalin Zoning District 

The South Gallatin Zoning Regulations were originally adopted in 1994 and last updated in 2002 
(Gallatin County 1994). Zoning classifications assigned to private lands in the South Gallatin 
Zoning District are shown in Figure 3.4-4 and described below. 

The Recreation and Forestry classification is assigned to most private land in the South Gallatin 
Zoning District. It is intended to provide areas for recreational activities, wildlife habitat and 
limited year-i-ound single-family residential life. It is intended that this land remain a very low 
developmeni density area to protect natural, scenic and environmental quahties. Typical uses 
include guest ranches^ recreation and logging. 

Single-family dwellings are permitted at a density of one unit per 100 acres (two units per 100 
acres with a Conditional Use Permit if the dwellings are clustered on 10% or less of the land). 
Other land use intensity s|>ecifications for this classification includes corjxjrale retreats 
(minimum 640 acres), dude ranches (minimum 640 acres), and private clubs (minimum of 320 
acres). 

The Canyon Commercial classification occurs in two pi-oximate locations in the north-central 
part of the South Gallatin Zoning District, along U.S. Highway 191. This classification provides 
for limited retail development in appropriate locations including commercial services necessary 
for the population within the region. Other allowed uses include limited guest services (including 
restaurants - two maximum per Canyon Commercial District location), clustered guest cabins, 
guest ranches/resoils, and single-family dwellings at a density of one unit per three acres. 
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Land Use and Reaealon Sludv Area 

Zoning Classiflcatiom 

Residential 

^^1 TCR Tonn Center Re^denlml 

^^ R-MF-35aD Residential Mulli Family 3.5DD sr 

^B l^-MF-eSQD Residential MuHi Family 6. 5DD sr 

^^1 R-SF-75DD Residential Single Family 7,50D sf 

^H R-5F-1iaaD- Residential Single Famllv 11 ,DDD sf 

RC-SF-1- ResidentialCluster Single Family 1 ac 

RC-SF-3 5- Residential Cluster Single Famll/ 2 5 ac 
^^1 RC-SF-S.: Residential Cluster Single Family 5 ac 
^^1 RC-SF-1 Q. Residential Cluster Single F am dy lOac 
^^1 RC-SF-2a- Residentral Cluster Single Family 20 ac 
^^1 RC-SF-4a- Residential Cluster Single Family 40 ac 
Commercial 
^^H CI: CamiFiercial and Indudnal Mixed 

CC Commumty Commercial 
^^H MC MeadowCenter 

RB: Recreational Buslni 
^^1 R Resort 

^^1 ICC Tovi'i Center CommeTcial 
^^1 CF' Community Facilties 
^^1 CR Community Recreation 

OSP Open Space P reser^ 
Otiier 

PL PubllcLands 
^^1 Roads 
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The Canyon Residential classification applies lo three small areas along U.S. Highway 191, in 
the norlh-central part of the Soulh Gallatin Zoning District. Two of these aieas are adjacent and 
related to, the Canyon Commercial areas noted above. The Canyon Residential classification is 
intended to accommodate residential development at maximum densities of one unit per 3 acres 
in limited areas in close pioximity to U.S. Highway 191. 

Water quality protection measures in the Soulh Gallatin Zoning Dislrict are applied similarly to 
that in the Gallatin Canyon/Big Sky Zoning District. 

• For lots of record, where development is pi-oposed with no subdivision of land required, the 
South Gallatin Zoning District setback standards apply. These are: 50 feet from the mean 
high water line of the Gallatin River and the Taylor Fork; and 25 feet from the mean high 
water line of all other streams. In these setbacks, no development or alteration of the natural 
environment is allowed. However, nothing in this standard is intended to prohibit repairs or 
impiovements to existing roads, ditches, utilities or utility lines or bank maintenance or 
stream stabilization measures otherwise allowable under federal or stale laws. 

• For new subdivisions of land, the minimum setback requirements (with provision for a 
Watercourse Mitigation Plan) specified above for the Gallatin County Subdivision 
Regulations apply (i.e., 300 feet for the Gallatin River; 150 feet for other streams). 

Spanish Creek -Norlh Karst Area 

Private land in this northernmost portion of the ORW study area is not zoned. The only land use 
planning and development regulations that apply here are the County Gi-owth Policy and 
Subdivision Regulations described above. The Growth Policy provides only the most generalized 
indication of allowable land use in the unzoned areas of the county. Figure 3.4-5 shows Ihe 
portion of the Giowth Policy's Land Use Diagram covering the Spanish Creek-Karst area. 
Within this area, private lands are designated ehher Rural or Conservation easements. 

The Rural designation includes "Gallatin County's farm and ranch lands, and portions of the 
county that are currently without zoning or neighborhood plan." Beyond this description, no 
specification of allowable uses or development densities or intensities is piovided. In these aieas, 
unless a subdivision of land is involved, no regulation of land use or development occurs; and no 
setbacks fi-om rivers and streams aie required unless other regulatory mechanisms such as flood 
plain management or septic tank leach field siting review applies. However, proposed 
subdivision projects are reviewed based on compliance with goals and policies of Ihe Gallatin 
County Giowth Policy and the standards in the Subdivision Regulations (including those for 
watereourse mitigation). 
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As illustrated in Figure 3.4-5, a substantial proportion of private land in the Spanish Creek-Karst 
area is in conservation easements. These easements are placed on the land either voluntarily by 
the landowners or through purchase of the easement by a local jurisdiction or interest gioup such 
as The Nature Conservancy. In the latter regard, in the fall of 2000, voters passed the Gallatin 
County Open Space Bond, establishing $10 million in bond money to be used to preserve open 
space in Gallatin County by purchasing land and conservation easements from willing 
landowners. Generally, consei-vation easements specify that no increase in land use intenshy and 
no further subdivision can occur. The large conservation easement along Spanish Creek is on the 
Turner Flying D Ranch and is managed by The Nature Conservancy. This easement was 
established in I9E9 and covers the entire ranch, approximately 107,000 acres, and includes much 
of the Spanish Ci-eek watershed (Figure 3.4-5) (B. Martin, pers. comm. 2006 and R. Miller pers. 
comm.. 2006). The easement allows: I) all land uses and existing buildings (I I bunk houses and 
22 residences) on the pi-operty at the time of easement to persist; and 2) permits a maximum of 
10 additional dwellings to be added ranch-wide (subject to siting approval by the Nature 
Conservancy); and 3) prohibits any further subdivisions of the land (B. martin |iers. comm. 2006 
and R. Miller pers. comm. 2006). Although the easement allows for up to 10 additional 
dwellings, there are no current plans for building these units, and protection of water quality (no 
degradation) would be an important criterion in any future plans for siting and building on the 
ranch (R. Miller Pers. comm. 2006). 

3,4,3.3 Current Land Use Patterns and Trends 

Federal Lands 

Relevant as|>ects of existing land use and resource management conditions and trends on the 
federal lands in the ORW study area are those that have or could have a relationship with the 
long-lerm water qualhy of the pi-oposed ORW reach of Gallatin River. These include land 
exchanges, logging, fuels management, mining, developed recreation sites, recreation residences 
(under special use permits), grazing and range management, and road development, and are 
discussed above in Section 3.4.3.2, in context with Forest Service plans and management 
programs. The basic findings contained in these discussions include: 

No significant land exchanges arc in process or anticipated. 

Fuels management activhies, including contiolled burns and thinning, are ongoing in limited 

areas and such activities will continue as a long-term forest management program; all 

such aclivities are being designed and implemented to avoid significant water quality 

impacts. 
No logging operations are on-going; logging associated with two prior timber sales has ended 

and effected lands are now being actively managed to pi-otect water quality; no 

substantial logging pi-ojects are anticipated for the reasonably foreseeable future. 
No active mining is occurring or anticipated in the study area; historic mine siles arc all 

closed or abandoned, and none discharge to the ORW reach. 
Recreation sites and recreation residences are prcsent along and near the ORW rcach; therc is 

no current plaii lo expand these developments, either at existing or new locations. 
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• Grazing is an ongoing activity in the area; however, the trend is toward increasingly stringent 
management i-equiremenls on grazing allotments (with one major motivation being piotection 
of water quality). In addition, changes in surrounding land use and demographics have also 
altered the demand for grazing lands. As a result, the level of grazing activhy is declining. 

• Much of the fedeial land in the study area is roadless and there are no plans to open new 
areas to vehicular access. Some aieas that have a high density of i-oads are being reviewed as 
pail of the ongoing travel management planning pixxess with the view toward closing 
unneeded roads and restoring or revegetating road corridors, while maintaining public 
recreational access. 

State Lands 

As noted in Section 3.4.3.2, most of the state lands in the ORW study area are pail of (he 
Gallatin Wildlife Management Area. Given this status, management emphasis is on protecting 
wildlife habitat values in conjunction with adjacent federal lands. Human use is limited to 
wildlife-oriented recreation and is regulated via (I) designated hunting seasons, (2) seasonal 
closures to all public access (e.g., the lands adjacent to Big Sky - see Figure 3.4-1 - ai-e closed 
from December I to May I each year), and (3) the absence of developed day-use or overnight 
recreation sites. No changes in use or management direction are occurring or anticipated on these 
lands. 

Private Lands 

The following discussions provide a general overview of (I) current developed land uses along 
the proposed ORW reach and tributaries of the Gallatin River where there are concentrations of 
private land; (2) the extent to which private land is currently undeveloped (or subject to more 
intense development based on county plans or zoning classifications): and (3) trends in the pace 
of or pressure for new development. Related to the second of these perspectives, a more detailed, 
quantitative analysis of development potential (i.e., build-out potential) on currently undeveloped 
or partially developed lands is provided as pail of the impact analysis in Chapter 4. The focus on 
currently undeveloped or partially developed lands is because those lands would be most direclly 
affected by restrictions associated with ORW status. 

The land use patterns and trends overview is provided for each of three sub-areas identified in 
Section 3.4.3.2, and is presented in the same geographic order used in that section (i.e., 
beginning with the Gallatin Canyon/Big Sky and South Gallatin zoning districts, and ending with 
the area between the Spanish Creek confluence and Karst). 

Gallatin Canyon/Big Sky Zoning District 

Within this zoning district, most developed land is concentrated in the Big Sky area, along the 
Gallatin River and West Fork of the Gallatin River and their tributaries. 

From the junction of U.S. Highway 191 and the Big Sky Spur Road» developed uses to the north 
occur in two main areas: 

• Immediately north of the junction along an approximately three-mile section of U.S. 
Highway 191, where development occurs in a narrow corridor along both sides of the 
highway and the Gallatin River. In Ibis area, beyond a small commercial area at the highway 
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junction, development is residential with mostly fow density, multi-acre lots. Roughly a third 
of the land in this area is currently undeveloped or only partially developed. 
• The Kaist area, roughly seven miles north of the junction. Aside fiom small commercial 
enterprises (e.g., rafting business), existing development in this area is also primarily low 
density residential, with one acre or laiger lots. Roughly a third to half of the land in this area 
is undeveloped or partially developed. 

Along U.S. Highway 191 south of the Big Sky Spur Road junction, the developed area extends 
approximately three miles along both sides of the highway, generally west of the Gallatin River. 
Development includes the only current instance of commercial and light industrial mixed use in 
the Big Sky area, as well as community commercial, recreation business, and community 
facilities (e.g., schools). Residential uses are also present, with low density cluster residential 
predominating (i.e., five- , ten- and twenty-acre lots). Small areas of residential development at 
four to six units per acre also occur. Over half of the land in this corridor is currently 
undeveloped or is developed at a lower intensity than allowed by underlying zoning. This 
condition applies to all or most land use classifications present. 

MosI developed land use in this zoning district occurs west of Highway 191, both noilh and 
south of the Big Sky Spur Road and along the West Fork of the Gallatin River and its tributaries. 
Here, the developed area stretches several miles to the west, to the Gallatin County border and 
beyond into Madison County (outside the ORW study area). The developed and developing area 
is over two miles wide in some aieas along Big Sky Spur Road and contains a variety of uses 
{essentially all of the uses depicted on the area's zoning map-see Figure 3.4-3). Roughly a third 
of land in this area is presently undeveloped or pailially developed. 

The hrghest proportion of both developed and developable land in the ORW study area is 
concentrated in the Gallatin Canyon/Big Sky Zoning District. In all privately owned areas of the 
district, growth pressure is high and new development activity is widely in evidence. In fact, the 
Big Sky aiea is one of the fastest growing in all of Gallatin County, based on data contained in a 
recent analysis by Gallatin County Planning Department (Gallatin County 2005b) and shown on 
Tables 3.4-4 and 3.4-5. Table 3.4-4 illustrates that this zoning district was one of the three fastest 
growing over the past several years among the 16 zoning districts in the county, as measured by 
number of land use and development |iermits issued. Table 3.4-5 illustrates the increasing pace 
of growth in land use permit activity within the Gallatin Canyon/Big Sky Zoning District itself 
over the same period. 

Table 3.4-4. Land U^e Permils <LUP5) IsBued-County Fiscal Years 2000-2004 and the Frrst Half of 2005. " 



Zoaine District 


LUFs l55U1!d 






Percent 


Big Sky 


416 






21.0 


River Rock 


639 






32,2 


Gallatin CoyBozeman Area (akj Donut) 


467 






23.6 


Hebgen Lake 


98 






4.9 


BndgerCanyon 


87 






4.4 


Bear Canyon 


87 






4.4 


Hyalite 


39 
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Table 3.4-4. Land Use Permils {LUPb) hsued-County Fiscal Years 2000-2004 and the First Half of 2005. 

Zoning District LUPs Issued Percent 

Trail Creek 43 2.!] 

Middle CoHonwood 34 1.7 

Springhill 27 1.4 

ZoningDislrictft] 8 0.4 

Soulh Gallatin 7 0.4 

Sypes Canyoi3#l 3 03 

Wheatland Hills 3 0.2 

Z(jningDi^lrictft6 2 0,1 

Sypes Canyoii#2 1 0^1 

Taial li^ 100 

' County liscalyearis July 1 lo June 30. The period for which dala are reported is July 1, 1999 through December 
3U20(M 



Table 3.4-5. Land Use Perrnils (LUPs) Issued in Gallatin Canyon/Big Sky Zoning DistricI- Counly Fiscal 

Years 2000-2004 jnd Ihe Firsi Half of 2005. 

Fiscal Yc3r LUPs Issued 

2000 56 

2001 45 

2002 77 

2003 83 

2004 94 

2005 (firsi half} 61 

South Gallatin Zoning Dislrict 

ExiMing developmeni in this zoning dislricl is primarily visitor- oriented, including restauranis 
and guesi lodging located on |>rivate lands along Highway 191. The private lands roughly one- 
half mile soulh of Ihe zoning dislricl boundaiy along the highway host Ihe Corral Steakhouse 
Cafe and Rainbow Lodge (bolh reslaiiranl and lodging) {Figure 3.4-4), Cinnamon Lodge 
(restaurant and guest cabins) is approxunately 5 miles soulh of the district boundary. Low 
density residential uses (i.e., three or more acres per dwelling unil) are also present in Ihis area. 
Two large-acreage guesi ranches, the 320 GuesI Ranch and Ihe Elkhom Dude Ranch, occupy the 
300+ acres of private land along Ihe highway roughly 6 miles south of the district boundary. 
Beyond these uses, there is very little developmeni within Ihe Soulh Gallatin Zoning District. 
South of the 320 and Elkhom ranches, and throughout the rest of Ihe district, all private land is 
designated as Recreation and Forestry (see Section 3.4.3.2), and the scattered "develo|wd" uses 
present are consistent with that land use classification. The primai')' example of Ihis condition is 
Ihe 9 Quarter Circle Dude Ranch along Ihe Taylor Fork. 

Only small acreages of private land designated by the county for Canyon Residential or Canyon 
Commercial uses are undeveloped at present. These are all within the private lands along the 
highway within roughly 5 miles of Ihe noilbem district boundaiy. Much of the private land {all 
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designated Recreation and Foi'estry) elsewhere in the district is undeveloped. Based on the scale 
and rate of development to date, further development in the district can be expected at a 
relatively slow pace. 

Spanrsh Creek-Karst 

In this unzoned aiea north of the Gallatin Canyon/Big Sky Zoning District, private land is 
concentrated along and immediately south of Spanish Creek. Lands along Spanish Creek from its 
confluence with the Gallatin River are in conser\'ation easements and are generally undeveloped 
except for scattered ranch buildings. Approximately 1.5 miles south of the Spanish Creek 
confluence, developed uses are scattered on private lands along and on both sides of a loughly 4- 
mile segment of U.S. Highway 191. Development is predominantly low density residential. 
Small, scattered commercial enterprises are also present, including a motel, guest cabins, a 
rafting business, and community facilities, such as a church camp. Appi-oximately half of the 
private land along this corridor is undeveloped. New, predominantly residential development 
activity is occurring; however, most of this activity is on existing lots, with no requirement for 
Land use approvals by the county. Due to this condition, no specific documentation exists of the 
rate or character of new development in this aiea. 

3,4.3.4 Recreation 

This section focuses on water-based recreation activities on the pi-oposed ORW reach of the 
Gallatin River. Information on develo|>ed recreation sites along the Gallatin River is included in 
the land use discussions above. 

The top water-based recreation activities along the ORW reach are fishing and whitewaler 
boating (rafting and kayaking). Other important activities include wildlife-based recreation 
(wildlife viewing and hunting), walking, hiking, picnicking, camping, nature photography, and 
environmenlal education. 

Fishing 

The entu'e proposed ORW reach of the Gallatin River is classified as a Class I "Blue Ribbon" 
sport fishery (FWP 2000), and has been listed in Trout Unlimited's Guide to America's 100 Best 
Trout Streams (Ross 1999). The spoil fishery' class rating is based on fish abundance, fishing 
pressure, aesthetics, and ease of access. The river and its tributaries sup|x>i1 native westslope 
cutthroat ti-out, mountain whitefish, and mountain sucker, as well as other trout and hybrid 
trout/cutthroat species. Section 3.7.3 provides more detail on the fish species present. 

Angler use of the Gallatin River fi-om Spanish Creek to the headwaters of the Gallatin within 
Yellowstone National Park was estimated at 31,485 angler days in 2003, the most recen( data 
available (McFarland and Tarum 2003). Of these, 33% (10,242) were resident angler days and 
67^ (21,243) were nonresident angler days. In 1999, this reach of the Gallatin River e\|ierienced 
24,418 angler days, of which 42^ (10,344) were re|X)rted to be resident and SS'k (14,084) were 
nonresident (Figure 3.4-6). Ahhough many factors contribute to the magnitude of fishing use on 
an annual basis (including variations in runoff and other hydrologic variables), these data suggest 
that the popularity of the Gallatin River in the proposed ORW study aiea is increasing. Fuilher, 
while resident angler use remained nearly constant between 1995 and 2003, nonresident use 
increased by 50^ (more than 7,400 angler days) (MFISH 2006) (Figure 3.4-6). 
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Figure 3.4-6. Angling pressure measured in angler days for the Gallatin River froni Spanish Creek to Ihe 
headwalers in Yellowstone National Park from 1982 to 2003 (MFISH 2006). 

No specific projections of future growth in fishing demand are available; however, past trends in 
fishing use, along with overall growth in regional population and out-of-slate visitation, suggest 
that the level of fishing demand will continue to increase. 

Commercial Whitewater Boating 

The rapids on the pro|X)sed ORW reach of Ihe Gallatin River are some of Montana's finest with 
tight turns, big rocks, and laige waves. Some stretches have nearly continuous Class 111 
Whitewater, and the river is easily accessible from U.S. Highway 191 (Fischer and Rancher 
1984). 

Commei\:ial rafting use has exploded on the river going from 300 rafter days in I9S0 to 3,900 in 
a decade. More recent estimates (Forrest 1997) indicate that commercial rafting days have 
increased at an even faster rate during the 1990s, from 10,000 in 1992 to 20,000 in 1997 (i.e., a 
100'?^ increase over a 6-year period). Commercial kayaking is also increasing in populanly 
(Ripple Marketing LLP 1999), and data suggest that the majority of boaters ai'e from out-of-state 
(Forrest 1997). There are no surveys available documenting growth in commercial boating use 
from 1997 to the present or projecting growth in demand into the future. As whh fishing, the 
above data, along with overall giowth in regional population and out-of-state visitation, suggest 
that the level of demand for commercial boating will continue to increase. 
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Noncommercial Boating and Recreation Use 

There are no syslemalic surveys available of noncommercial boalino and non-fishing 
recrealional uses along Ihe Gallatin in the ORW sludy area. However, a 1990 reporl on Missouri 
River Basin river recreation use, prepared for the Montana DepartmenI of Natural Resources and 
Conservation (Duffield et al. 1990) provides useful insights. Surveys and analysis from this 
report found that, in 1989, the angler pro|X"rtion of all recreation use (excluding commercial 
boating) on the Gallatin River was 54% for state residents and ^3% for nonresidents. In other 
words, aside from commercial boating users, about 54 out of 100 resident users in 1989, and 
about 83 out of 100 nonresident users, came for fishing. 

These results translate to 46*^ of resident and 17% of nonresident users oriented to activities 
other than fishing or commercial boating. These numbers aie the best available and, when used 
with the 2003 angler use figures reported above, result in estimates of 8,830 resident and 4,248 
nonresident recreation user days (totaling 13,078) on the Gallatin River upstream of S|ianish 
Creek centered on activities other than fishing or commercial boa! ing. 

The primary activities comprising (his segment of recreation users in the sludy area include 
wildlife-based recreation (birding and other wildlife viewing and hunting), self-guided boating 
(rafting and kayaking), hiking, picnicking, camping, nature photography, and environmental 
education. There are no available local estimates of relative user participation in these other 
recreational pursuits; however, the statewide surveys reported in the 2003 State Comprehensive 
Outdoor Recreation Plan (SCORP) can pnivide some insight (FWP 2003). Relevant findings 
from these surveys aie shown on Table 3.4-6. 

Tnble 3.A-^. Monl^na Statewide Recreation User Participation in Non-Frshing, Non-Boating Aclivities. 
Activity 

Wildlife Wjiching 

Djv Hiking 

Picnicking 

C [imping 

N;il"ure Pholography 

Hun ling 

Nature Smdy 

' Percenlage of recreation! sts paiticipaLing in these aclivities. Survey respondents were free to select all activities 
tliaL apply to Ihem, noL just their lop achviLv. Also, only those acd vines relevant Lo river environments Lke the ORW 
study area shown. For these reasons, neither column of percentages is inlended lo sum lo 100^. 
^ Nol Reported 

Note; Non-comniercial boahng was nol separately identified as a recreation activity in the SCORP surveys. 

Attributes that Make the Gatlatin River Special for Recreation Visitors 

Visitor peixreptions of the recreation experience along the Gallatin River are generally very 
positive. Factors contributing to a positive experience aiid user decisions to return include (May 
et al. 1997, Ripple Marketing LLP 1999): 
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Nonresidenis 


529i 




U*ii 


37^ 




12% 


31% 




10% 


23% 




^% 


29% 
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1S% 




1% 


NR 
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Canyon scenery -identified by the largest number (and i-oiighty 50%) of respondents in a 

1997 sui-vey as the single most important positive factor influencing their use of the Gallatin 

River; 

Quality of the fishing experience, combined with river beauty and river conditions; 

Low levels of crowding and user conflicts; and 

Accessibility and services. 
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3,5 Socioeconomics 

3.5.1 Overview 

Study aieas for E[Ss do not often peifeclly malch existing political divisions such as a county, 
city, or census districts. Three areas of differing size are used in Ihis EIS lo encompass the 
socioeconomics study area. The three areas are Gyllalin County, West Yellowstone CCD 
(Census County Division — a subdivision of the county), and Big Sky CDP (Census Designated 
Place). Gallatin County is the largest geographic unit, and is dominated by the chy of Bozeman. 
The West Yellowstone CCD reflects the portion of Gallatin County from West Yellowstone 
north to the Gallatin Gateway area, and encompasses much of the area aiound the ORW reach. 
Since Big Sky is not eui incorporated town or municipality, the Big Sky CDP is used, which 
encompasses not only the area of Big Sky in Gallatin County but portions of Madison County 
where the Big Sky Resort is located. 

MEPA requires a review of the beneficial aspects and economic advantages and disadvantages of 
a proposed action and the alternatives under consideration. In order to establish context for this 
review, information is included on the existing economic environment in the area surrounding 
the proposed ORW reach. Information related to demographics, income sources, population, and 
the economic value of natural resources in the area is provided lo allow the reader lo evaluate the 
potential impacts described in Chapter 4. 



3-5.2 Inventory Methods 

Much of the following data is drawn from the Sonoran Insthute's (2003a) Economic Profile 
System (EPS) and EPS-Community or EPSC (Sonoran Institute 2003b), as well as the 2000 U.S. 
Census (U,S. Census Bureau 2(X)0), and Montana Department of Commerce website 
( http://ceic.mt.gov) . The Sonoran Institute's EPS and EPSC relies upon the 2000 U.S. Census for 
much of hs demographic data, and the U.S. Bureau of Economic Analysis Regional Economic 
Information System (REIS) 2003 data for employment and income data by industry. 

The baseline social and economic conditions of the study area arc described in sections: 

A description of the human populations and the economy suiTounding the study section of 

the Gallatin River (going from a broad view of Gallatin County, to the river corridor area, 

and then to the Big Sky area); 
On-site economic and social values arising from maintaining water quality for water based 

recreation such as fishing, boating, and aesthetics to both out-of-state visitors and 

Montana i-esidenls; 
A discussion of the value of water quality to residential propeily owners and residents of 

Montana (i.e., passive use values, option, existence, and bequest values) from 

maintaining the present water quality; and 
Types of costs anticipated with compliance with the ORW designation, if it becomes law. 
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3,5.3 Inventory Results 

3.5.3.1 Population 

The populalion of Gallatin Counly increased by 11.5^ from 67,831 in 2000 to 75,637 as of 
2005, according lo Ihe Monlana Depailment of Commerce. This increase in popnlalion continues 
an existing trend, which Rasker and Hansen (2000) attribute lo the abundance of natural 
amenities and the prolection of Ihose amenities in this region. Gallatin County's population is 
dominated by the city of Bozeman, which has become a yeai-round gateway to numerous 
outstanding recrealion oppoilunities in the area, including skiing, hiking, I'ock and ice chmbing, 
rafting, and fishing. The West Yellowstone CCD population was estimated at 2,887 for 2005, 
while Big Sky CDP was estimated at 1,221 residents (Table 3.5-!}. These latter two populations 
mcrease with the arrival of summer and winter visitors, respectively. The West Yellowstone 
CCD has the highest median age at 38 years, followed by Big Sky CDP at 34 years, and Gallatin 
County at nearly 31 years. 

Table 3.5-1 . PopulariGn and median a^e in (he Siludy nrej iSonornn In^EJtule 2003a, 20O3hf. 

Gallatin Counlv West VellowstoTie CCD Big Skv CDP 

Population 67.83! 2,837 1,221 

MedianAge 30.7 3B,I 34.3 



3.5.3.2 Income 

The three geographic areas have similar- median household incomes: $39,688 for the Big Sky 
area, $38,793 for the West Yellowstone area, and $3S.120 for Gallatin County as a whole 
(Sonoran Institute 2003a. 21303b) (Table 3.5-2). However, this similarity in median income 
masks Ihe more than double percentage of households with an income of $125,000 and higher in 
Big Sky as compared to Gallatin County. In particular, 10^ of households in Big Sky have 
household income of $125,000 or more, while 7% do in the West Yellowstone area and just 4"^ 
do in Gallatin County as a whole (Table 3.5-2). (These numbers refer only to full4ime residents 
and do not include seasonal residents who rent or own homes in the Big Sky area, nor lo 
tourists.) 
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Table 3.5-2. Dislribution of household income in Big Sky, West Yellowslone area, and GaFlatin Counly 
[Sonoran [nstilute 2003a, 2003b}. 





Big 


Sk> 


W. Yeltowslone 


Gallalin County 




Households 


% of Tola J 


Households 


% of Tolal 


Households 


% of Tolal 


Less than 510,000 


30 


5 


76 


6 


2,139 


» 


510,000 lo SI 4, 999 


35 


6 


SO 


6 


1.621 


6 


El5,000ioSl9,999 


36 


6 


119 


9 


2,178 


S 


$20,000 lo S24.999 


59 


10 


78 


6 


l,SI8 


7 


$25,000 lo $29,999 


55 


9 


109 


9 


2,089 


S 


$30,000 10 $34,999 


35 


6 


94 


7 


2,024 


S 


$35,000 10 $39,999 


46 


s 


t05 


8 


2,000 


S 


$40,000 10 $44,999 


25 


4 


63 


5 


l,B05 


7 


$45,000 10 $49,999 


26 


4 


48 


4 


1,410 


5 


$50,000 lo $59,999 


38 


6 


120 


9 


2,616 


10 


$60,000 lo $74,999 


49 


8 


123 


10 


2.403 


9 


$75,000 lo $99,999 


57 


10 


105 


8 


2,157 


8 


$100,000 to $124,999 


3S 


6 


63 


5 


1,015 


4 


$125,000 to $149,999 


Ifi 


3 


28 


2 


390 


1 


$150,000 or more 


40 


7 


55 


5 


692 


3 


Total : 


585 


LOO 


1,26& 


100 


26357 


100 


Median Income 


S39,SS8 




$33,793 




$38,120 





Sources of Income 

Table 3.5-3 compares the propoilioii of income emned in the WesI Yellowslone CCD aiid Big 
Sky CDP Ihal is relaled lo wages or salai^ (i.e., sometimes considered direct labor income), 
relative to other forms of income such as in t ere si /dividends/net rental income, and relirement 
income sources. A substantial porlion of income in Ihe Big Sky area is oblained from 
interesl/dividends/net rental income (nearly 21^) and retirement ineaily 1%) (Sonoran Institute 
2(X)3a, 2(X)3b). While it was not possible to develop category by category comparisons for 
Gallatin Counly, Ihe percentage of income from inlerest/dividend&/net rental income and 
retirement income is 29% in Gallalin County, which is similar to the Big Sky CDP. 

Table 3.5-3. Sources of income in the Gallntin Canvon. 





W, Yellowstone CCD 


Big Sky 


CDP 




Sources of Income 




% of Tolal 




% of Total 


Wiige or SjJarv' Income 


S48,4] U400 


66.2 


£23.815,100 




61. S 


Self-Em ploy menl: Income 


S5 .34 6 J 00 


7.6 


S3,4 82,700 




9.0 


Inleresi, Dividends, or Net Rental Income 


Si 2. 76 1300 


17.4 


$7,939,000 




20.6 


Social Security Income 


S2 J 22,200 


2.9 


$905,200 




2.4 


Supplemenlal Security Income 


$139,700 


0.2 


$12,000 




0.0 


Public A iii stance Income 


519,900 


0.0 


$600 




0.0 


Retiremenl Income 


S2,788,700 


3.3 


$1,751,700 




4.5 


Other Type* of Income 


$1,346,300 


1.3 


$603,500 




1.6 


Total 


$73,135,600 


100 


$38,509,800 




100 


Source; Sonoran Instilute (2003b) 
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3.5.3.3 Housing and Housing Affordability 

Given the potential impuci to development of the proposed action, it is imporlaiil to evaluate the 
current housing affordabilily in Gallatin County, West Yellowstone CCD, and Big Sky CCP. 
Table 3.5-4 presents the median house price in each of the defined aieas, and. using the 25% of 
median income guideline commonly used as a measure of housing affordabiUly, the income 
necessaiy to purchase the median priced house (Sonoran Institute 2003b). Gallalin County as a 
whole is considered affordable since the income required to purchase the median home is quite 
close to the county's median income. The West Yellowstone area and the Big Sky CCP ai-e less 
affordable as it would lake a much higher percentage of these aieas' median income to purchase 
the much higher median house prices. These house price statistics aie from the 2000 Census and 
do not reflect the recent rather large increase in house prices {24% increase from 2001 to 2004 - 
see Polzin 2005), which has made areas in Montana less affordable than at the time of the 2000 
Census. However, it is also worth noting that over half (57.3%) of housing in the Big Sky area is 
used primarily as seasonal, recreational or for occasional use, rather than being primarily owner 
occupied housing (U.S. Census Bureau 2000}. Thus, the housing affordability issue in Big Sky is 
primarily a concern for workers and yeai-round i-esidenls, as compared to the people who use 
these homes as vacation rentals or have these houses as their second home. 



Table 3.5-4. Housing affordabilily of Gallalin County, West Yellowstone CCD, and Big Sky CCP. 
Owner Occupied Housln|^ Afrordabi]it\ 2000 



WesI ^'ellowslone 
GBllalin County CCD Big Sky CCP 



Owner-occupied housing: Median price 
Income required toquaLfy for ihe median house 
Median Income for area 



$143,000 


$196,500 


$246,100 


$40,407 


$55,525 


$69,540 


S3B,I20 


$38,793 


$39,68 S 



Source: Sonoriui Inslitule 2003a, 2Q03b 

3-5.3.4 Employment Patterns 

Table 3.5-5 presents Ihe distribution of employment in the three areas. Perhaps the largest 
percentage difference in distribution between these three areas is in public administration (city, 
county, state, and federal government), which is ten-fold larger in Gallatin County as a whole 
compared to Big Sky and West Yellowstone. Other major differences between Ihe areas include 
nearly double the percentage of employment in manufacturing, wholesule trade, and professional 
services in Gallatin County as compaied to West Yellowstone and Big Sky. Alternatively, 
accommodations and food services are nearly triple the percentage of employment in West 
Yellowstone and Big Sky as compared to Gallatin County as a whole. The influence of tourism 
is clearly evident in the Big Sky area with one out of (hree worf;ers directly employed in the 
hosphality sectors. 

As is evident in Table 3.5-5, the employment pattern associated with an amenity-based economy 
is found in Big Sky with very thtle employment related to traditional sectors such as agriculture 
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Tiible 3.5-5. EmploymenI bv induslry in Gallalin County and Gallatin Canyon areas displayed in lerrns of 

number of jobs per sector and percentage of Ihe lolal. 



Emp1o\nient by Industry 



BigShyCDP W. Ydlowslone CCD Galbtln Counly 

Number % Number % Number % 



Agn culture, forestry, fishing, and hunting 

Mining 

Construction 

Manufdc luring 

Wholeijale trade 

Retail trade 

Trani^porialion and \^arehouMng 

Utibties 

In Form a [ion 

Finance and insurance 

Real estate and rental and leasing 

Professional, scientific, and technical services 

Management of companies and enlerpriijes 

Adminiitrative support & wai^te mgnl ^ers'ices 

Educational i^ervices 

Health care and social assistance 

Arts, entertainment, and recreation 

Accommodation and food services 

Other services {except pubLc administration) 

PubLc administration 

Total 

Based on employed civilian population 16 years & 



E 


1.0 


27 


1.3 


1,&55 


3.1 


4 


0_5 


2 


0.1 


176 


0.3 


110 


13.9 


164 


9.2 


5.249 


9.7 


20 


23 


41 


2.3 


2.9S4 


5.5 


4 


0.5 


IS 


1.0 


1,371 


2.5 


109 


13.7 


285 


16.1 


7,235 


13.4 


21 


2.6 


39 


2.2 


1,056 


2.0 


4 


0.5 


S 


0.5 


n.d. 




11 


1.4 


IE 


1.0 


693 


1.3 


24 


3.0 


45 


2.5 


1,478 


2.7 


53 


6.7 


8E 


5.0 


2,661 


4.9 


24 


3.0 


W 


3.6 


4,020 


7.4 





0.0 





0.0 


35 


0.1 


25 


3.2 


49 


2.8 


1,626 


3.0 


16 


2.0 


60 


3.4 


650 


1.2 


13 


1.6 


38 


2.1 


3,856 


7.1 


13 


1.6 


69 


3.9 


2,046 


3.8 


298 


37.6 


643 


363 


5,721 


10.6 


23 


2.9 


67 


3.3 


2,746 


5.1 


13 


1.6 


48 


2.7 


SJIO 


16.1 


793 


100% 


1,773 


100% 


53,968 


100% 


over 













Source: Sonoran Institute 2003a. 2003b 

The remainder of (his section discusses preseni economic values created from the Gallatin River, 
based on 

• Gallatin River usage, including lotal annual numbers of anglers, shoreline and non- 
commercial boating users, and commercial rafting days 

• Nonresident annual e\pendiiures 

• Number of jobs resulting from Ihe Gallalin River, using economic multipliers and 
nonresident expenditures 

■ Net economic value of fishing and olher recreation on Ihe Gallatin River 

• Value of water quality lo resident iai property owners and residenis of Monlana, tncluding 
non-use values 

3,5.3.5 Overview of Components of On-site Recreation Use Values 

The Gallatin River, and its associated water quality, fisheries, and recreation opportunilies, 
provides several tyj^s of economic values to society. This section defines and estimates these 
values, and how the estimated values pertain to the present water quality of the Gallatin River, 
By definitig and estimating the values of the Gallatin River and its present water quality, a 
benchmark is established by which to compare potential effects of each alternative. 
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The economic values of the Gallatin River can be categorized as those occurring on-site, such as 
recreation and values to nearby pi-operly owners, and those occurring off-sile to non-visiling 
residents of Montana in the fonn of existence and bequest values. These off-site values are also 
referred to as non-use values. The on-site recreation values can be further subdivided into those 
received by the river users themselves (their net economic value or NEV) and the effect of out- 
of-state visitor expenditures on tourism economies. To provide an overview of recreation 
economic values and the value of water qualiCy to property owners and non-visiting residents of 
Montana, the following relationship will be used: 

Socio-Economic values of the Gallatin River = NEV^^c + OSE„+j,hs +NEV»^-I- NUV 

Where: 

NEVnc =Nel Economic Value of river reciealion activities (fishing, commemial boating, non-commemial 

aclivihesj to all nver users 

OSEtx+joth = Nonresident visitor expenditures in Montana and associated Montana jobs lied directly to the 

river 
NEV,^ =Net Economic Value of present Gallahn River Water Quality to Property Owners 

NUV = Non-use values of the Gallatin River to Montana citizens. 

Economic Effects of Fishing and other River Related Recreation on the Gallatin River 

Eor the economic expenditure and valuation analysis, recreation use was grouped into three 
primary activities: (a) fishing; (b) shoreline and noncommercial boating use; and (c) commercial 
rafting. Annual economic effects and values are a pioduct of annual visitor days and 
expenditures or values per visitor day, respectively. An expenditure is an actual amount of 
money paid for a sewice or good, while a value is measured as the extra amount a person would 
have paid, if necessaiy, to visit this particular recreation area. 

3,5,3,6 Visitor Use 

Gallatin River Angler Use and lis Response to Calch Rates 

The most recent year for which angler use statistics are available is 2003. In that year, use was 
10,242 resident angler days and 21,243 nonresident angler days, for a total of 31,485 angler days 
(McFarland and Tarum 2003). This statistic applies to the reach fiom the confluence with 
Spanish Creek to the headwaters in Yellowstone National Park, which includes approximately 13 
miles upstream fiom the park boundary (outside the proposed ORW reach). It is well established 
that fishing use and benefits are tied to fish catch rates and the size offish caught (Duff ie Id et al. 
1987, Duffield and Allen I98S). Potentially, ORW designation may prevent or reduce the extent 
to which water quality would deteriorate in absence of ORW designation. Maintaining water 
quality would likely maintain the high quality fishery in terms of catch rates, while lack of 
designation may allow the water quality to degrade more, potentially reducing fish catch rates, 
all else being equal. In anticipation of this possible linkage in the analysis of the alternatives, an 
assessment is provided of how fishing use changes with angler catch rates. In particular, Duffield 
et al. (1987) used a travel cost model to estimate how angler demand changes with fish catch 
rates. The coefficients in their model reflect a catch elasticity, i.e., how angler use of a given 
water body changes with a change in catch rate associated with that water body. Their two 
stream models estimate elasticities between 0.3S9 and 0.4&4. These estimates mean that a lO'it 
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reduction m catchable trout would reduce aiigler use by between 4% and 5%. This result can be 
used to infer how angler use may change if water quality degrades and reduces fish catch. 

Shoreline and Noncommercial Boaling Use 

Using the methodology discussed in detail in Section 3.4.3.4, we estimated 4,248 noni-esident 
shoreline and noncommercial boating users, and 8,830 resident shoreline and noncommercial 
boating users. For the economic valuation and economic impact analyses, the total is used to 
obtain an estimate of 13,078 non-angling shoreline and noncommercial boating users on the 
ORW stretch of the Gallatin River. Floating is not permitted within Yellowstone National Park, 
and recreational boating is focused within the pi-oposed ORW reach due to the concentration of 
Whitewater rapids in this section. 

Commercial Rafting Use 

As discussed in more detail in Section 3.4.3.4, there were an estimated 20,000 commercial 
rafting days in 1997. The majority of floaters interviewed on the river in the user survey were 
from outside Montana (Forrest 1997). 

3,5,3,7. Gallatin River Visitor Expenditure Analysis and Job Estimates 

Expenditures made by visitors to the Gallatin River have a positive economic impact on tourism 
suppoil industries (e.g., hotels, guides) and communities where expenditures are made. The 
commercial rafting companies and fly fishing stores in and around the Gallatin River corridor 
attest to the importance of river related recreation. As is standard in regional economic analysis 
(Crompton et al. 2001), and because the study area in this EIS is located completely within 
Montana, regional economists often do not count expenditures made by Montana residents as 
generating a new inflow of money to the Montana economy. Money spent by Montanans to 
Montanans is a transfer from one party to another whom live in the same region. Expenditures 
made by out-of-state anglers and visitors to the Gallatin River are included because they would 
not have been incurred in Montana without the river. As noted by Duffield et al. (1990: pp iv-v), 
"Similai'ly, nonresident e\|>enditure was concentrated on streams and rivers (87*^) as op|X)sed lo 
reservoirs. This indicates that from the standpoint of economic impact, fai' and away the most 
important resource in the basin is the streams in the Upper Basin region, including the Madison, 
Gallatin, Jefferson, Beverhead (sic) and Big Hole. These waters are destination fisheries." 

NoDfcsiilcDt Angler and NonresiifeDt Visitor Enp^ndilures 

The average expenditure per day in the Upper Missouri Basin for a nonresident was $191 in 
1990 (Duffield et al. 1990). This amount is $286 in 2005 dollars. All of those expenditures are 
assumed to have been made in-state. The number of nonresident angler days on the pioposed 
ORW reach of the Gallatin is estimated at 21,243 in 2003. The number of nonresident^ 
nonfishing river visitor days per year is estimated at 20^ of this total (using information in 
Duffield et al. 1990). Specifically, 21,243 nonresident angler days represents 83.2*^ of total 
nonresident, noncommercial river use. If 83.2'^ is nonresident angler use, then 16. S^ is 
nonresident, non-angler (noncommercial use). Thus, the ratio of the two percentages 
(0. 168/0.832) indicates that about 20^ of the nonresident use of the river is non- angler use, or 
4,248 visitor days. Adding these two numbers, total nonresident visitor days in 2003 is estimated 
at 25,491, leading to a total influx of out-of-state ex|>enditures into Montana of $7.29 million 
($286/day x 25,491 days = $7.29 million; in 2005 dollars) that would not have come into the 
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Stale wilhoiU the resources in the Gallatin River. This estimate appears reasonabte as (he 
economic impact of angling use on the Gallatin River in 1995 was estimated at $5.9 million 
(Stroock 1997). 

There are five commercial rafting companies that are licensed by the USDA Forest Service to 
run commercial trips down the Gallatin River. These trips cost about $45 for a half-day trip to 
$75 for a full-day trip. The gi-oss revenues of commercial rafting were estimated at $750,000 in 
1997, and aie included in the non-angler recreation figure above (Stroock 1997). 

The number of outfillers licensed lo guide in the Gallatin River by the Montana Boiud of 
Outfitters has vaiied from 39 lo 52 over the past six years (lohnston 2006). Each ontfitter can 
sponsor several individual guides lo lead fishing and hunting trips in the outfitter's licensed aiea. 
Table 3.5-6 summarizes the clients served by fishing outfitters along the Gallatin River from 
1999 to 2005 {Johnston 2006). The proposed ORW reach of the Gallatin River is enclosed in the 
Gallatin National Forest, which would normally regulate fishing access by issuing permhs for the 
Forest Service launch sites along a given waterbody; however, fishing from boats is not a 
l^ermilled activity along the Gallatin River from the Yellowstone National Paik boundaiy to the 
confluence with East Gallatin River (FWP 2006a). Therefore, the access points along U.S. 
Highway 191 and within campgrounds are essentially unregulated. 

Tnble 3.5-6. Number of oulfillerE liceased lo ^uide on the GallLilin River and the number of fishing clients 
served by year and resideni status from 1999 to 2005 (Johnston 2006). 



Year 


Number of 


Actuals: 


lients served " 


Service 


d3\s 




OUlflll 


ers licensed 


Nonresident 


Resident 


Nonresident 


Resident 


1999 




39 


— 


— 


1,939 


4! 


2000 




42 


— 


— 


2,017 


78 


2001 




42 


— 


— 


1,626 


408" 


2002 




37 


1>849 


35 


1,524 


552" 


2003 




40 


1,403 


55 


1,528 


3S 


2004 




52 


2,220 


37 


2327 


41 


2005 




45 


2,03 S 


42 


2,149 


49 



' This statistic was nol reported pnorto 2002. 

''36! and 525 of ihesedayi were accumulated by a single oulfi Her in 2001 and 2002, respectively. 

Translalin^ Visitor Expenditures into Job Eitimates 

Expenditures by nonresidents visiting the Gallatin River suppoil jobs in Gallatin County. Most of 
the direct jobs that are supported by the proposed ORW reach of the Gallatin River are ser\'ice 
jobs in restaurants, hotels, sporting goods stores, etc.; however, the multiplier effects (dollars 
circulating and re-circulating throngh the economy) result in employment in indirect inler- 
indusliy sectors that sup|X"rt the tourism sectors. There is often an induced effect of river- 
snpporled employees (people employed in Gallatin County) s|iending their wages locally, on 
other sectors of the economy totally uni-elated lo tourism (e.g., denial care» home furnishings, 
etc.). 

The approximate total jobs sup|X)rted by reci-eation in the sludy area was estimated by 
multiplying out-of-state visitor expendhures hy the regional multipliers for Montana from the 
Bureau of Economic Analysis" Regional Input-Output Modeling System (U.S. Bureau of 
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Economic Analysis 19S6). Since Duffield e( aL (1990) do not separate noniesideni spending by 
economic seclor (e.g., hotels, reslauranis, elc); the sectoral breakdown provided for nonresident 
stream anglers in Montana was taken from Duffield et al. (1987). The sectoral mnltipliers yield a 
weighted average employment muhiplier coefficient that can he applied to the $7.29 million of 
nonresident spending to calculate that 438 jobs are associated with nonresident river tourism 
spending on the pro|X)sed ORW reach of the Gallatin River. This estimate is comparable to 
previous estimates made in the mid-1990s, when recreation services were estimated to employ 
over 500 [arsons at an annual payroll of $5 million in the Gallatin Valley (Forrest 1997). The 
wages from these jobs generate local, stale, and federal tax revenues that may not otherwise 
occur without the river. 

Table 3.5-7 provides a summary of the economic effects associated with nomesidenl visitor 
expenditures on the Gallatin River. 

Table 3.S-7. Summiirv of annual local economic effects of nonresideni recrealion use on the Gnllatin River. 

Resource Spefifics Value DEScription 

E>Lpendilurei by oiit-of- 25,491 nonres^idenl dav? X S7 ,2 90,42b Oul of tJlale money spenl in Montana by 

slale Gallabn River S2Sb per day nonresideni users 

Visitors 

Jobs in loca] area directly Jobi in holel^, restaiiranli, 438 jobs Mostjobii probably located in Big Sky, 

tied lo Galladn River sporting good shops, Bozeman, and nearbv areas 

ou tellers 



3.5.3.8 The Net Economic Value of Fishing and other Recreation on the 
Gallatin River 

While visitor spending on river activities generates a local economic gain to tourist industries, h 
represents a cost to the visitors themselves. The economic value retained by visitors, both 
Montana residents and out-of-state tourists, is the estra amount they would have paid, if 
necessary, lo visit this particular recreation area. This extra amount of benefits received by the 
visitor is called nel economic value, nel willingness lo pay, or consumer surplus (Loomis and 
Walsh 1997). For example, if it cost $50 for a fishing trip (e.g., for gas and food), but it was 
worth $80 to the visitor, the net economic value of the I rip would he $30. 

The U.S. Water Resources Council (1983) recommends agencies use one of I wo methods for 
estimating net economic value: (a) the travel cost method (TCM), which traces out a recreation 
demand cune based on trips taken and travel costs paid: or (h) the contingent valuation method 
(CVM) which directly asks visitors their net value. CVM interviews or questionnaires often ask 
visitors to pick a "ceiling cost" or an additional dollar amount that they would have been willing 
to pay to enjoy the same trip. 

Net Economic Value of Fishing 

In a repoil from Montana Fish, Wildlife and Paiks, a nel economic value was calculated for a 
fishing day on the Gallatin using the average value per fishing trip divided by the average 
number of days per trip (Duffield et al. 1987). The nel economic value for a fishing day on the 
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Gallatin was calculated at $71 in 1987 dollars. In 2005 dollars, this amount translates to £122. 
That is, the average person fishing the Gallatin River values a day of fishing at $122 above what 
the actual expenditure was for the day. This number is used to determine net economic value of 
fishing on the pro|x>sed ORW reach of the Gallatin River. 

Multiplying the total annual fishing days on the Gallatin River (31,485), by the estimated net 
economic fishing value per day for the Gallatin River (at $122), yields a total of about 
$3,841,170 in current annual net economic value for the proposed ORW reach of Gallatin River 
for fishing. This dollai' amount is the estimated value to anglers each year of fishing the stretch of 
Gallatin above what they pay for Ihe Irip, not the amount of economic value generated by the 
proposed ORW reach. 

Net Economic Value of Other Water- Based Recreation Use on the Gallatin River 

Using Ihe ratios of non-angler use from Ihe Duffield el al. (1990) I'eport for the Gallatin River, 
the number of non-angler, noncommercial boaters is estimated to be 13,078. A bi-oad-based mail 
survey conducted for Montana Department of Natural Resources and Conservation in 1989 by 
Duffield el al. (1990) for the entire Missouri River Basin was used to obtain net economic 
values. The study found that the Montana resident value per day of a recreational trip (for any 
recreational puqxjse) in the Upper Missouri River subbasin, including the Gallatin River, was 
$53 in 1989 dollars and $83.80 in 2005 dollais.' Since the majority of the non-angling use is by 
residents, this value is used as the overall estimate of the net economic value of non-angler river 
use on the Gallatin River. Using $83.80 for a recreational day of any kind on the Gallatin River^ 
the net economic value for other non-angling, noncommercial recreation days on the river is 
estimated al $1,095,936. Again, this is the estimated value to boaters each year of rafting within 
Ihe pi-oposed ORW reach of Ihe Gallatin River above what they actually pay for the trip, not the 
amount of economic value generated by the proposed ORW reach. 

Net Economic Value of Commercial River Rafting 

Forrest (1997) indicates that the number of commercial rafting days in 1997 was 20,0(X). The 
majority of floaters interviewed on the river in the user survey were from outside Montana 
(Forrest 1997). To provide an estimate of the net economic value associated with commercial 
rafting, the Duffield el al. (1990) estimate was used for the value of nonresident river recreation 
of $193 in 1989 dollars, or $305 in 2005 dollais. Since this amount is an average of nonresident 
anglers and rafters, to be conservative, the commercial rafting fee of $75 for a day trip was 
subtracted to ensure that Ihe estimate is of net value or consumer surplus. Thus, the net economic 
value of rafting to the visitors themselves is estimated to be $230 per day. Multiplying this 
amount by the estimated 20,000 commercial rafting days yields a net economic value of $4.6 
million annually. 



' Thi^ fishing survey was conducted m ihe fall of 1987. Thus, these numbers must l>e updated to 2CX)5 levels using 
the consumer pnce index (CPI) fomid ^1 http://www.bls.govA Using I9S7 ^s a reference b^se dale ^iid 2005 as an 
endpoinl dale, a CPI for all ilems using a western U.S. cily average went from 1 14.3 in 19E7 to 197 in 2005. 
■ The Recrealion survey w^s condncled in the fall of I9S9. Thus, these numbers must be updated to 2005 levels 
using the consumer price index (CPI) found at http://www.bls.gov/. Using I9S9 !is a reference base date and 2005 as 
an endpoinl date, a CPI for all items using a western U.S. cily average went from 124.6 in 1989 to 197 in 2005. 
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Summary of On-Site Recreation Use Values 

Table J.5-^ below provides a summary of Ihe fishing, rafting, and other river-re laletf recreation 
use values associated with the Gallatin River. As this table indicates, the values are substantial, 
and nonresident visitors make more than $7 million in expenditures annually. These nonresident 
expenditures support more than 400 jobs related directly and indirectly to nonresident tourism 
along the Gallatin River. The river also provides nearly $10 million in economic value to 
resident and nonresident visitors above and beyond their expenditures. 

Table 3.5-8. Summary of annual net economic value of on site recreation use on the Gallatin River. 

Resource Specifics Vatu« Description 

Nel Economic Value of 3],4S5 annual fisihingdayti X $3,841,170 Blue Ribbon Fishery 

Fishing lo Anglers on Ihe $322 VEilueperday 
Gallatin River 

Nel Economic Value of other li,078 annual non-fi^hing Sl,095^'J36 Excepbonal whitewaler rafting, 
Recreation on the Gallalin recreadon days X $83.80 per kayaliing, hiking, horseback riding. 

River dav wildlife viewing 

Nel Economic Value of 20,000 commercial rafiing $4,600,000 Value lo visitors* from commercial 

Commerciiil Rafting days x $230 per day rafting on ihe Gallahn River 

3.5.3.9 The Value of Water Quality to Residential Property Owners and 
Residents of Montana 

The Value of Water Quality to Residential Property Owners 

Maintaining (he currently high water quality of Ihe Gallalin River has a direct economic value to 
people who own property along or nearby the river. Specifically, people who own houses 
bordering and within a short distance of the river (e.g., 700 feel [Epp and Al-Ani I979|) derive 
aesthetic benefils from water quahly. This is a type of use value that would be capitalized into 
the property or house price (Epp and Al-Ani 1979, Boyle and Taylor 2(X)1). Evaluating 
differences in house prices on streams or lakes wilh good water quality and those wilh less 
desirable water quality, holding other house characteristics constant, provides an estimate of the 
value or willingness of pi-operty owners to pay for water quality. Statistically, such a com|iarison 
is done using Ihe hedonic property method (HPM — see Boyle and Taylor 2(X)!). Hedonic 
evaluation assesses the effect that the quality of an item has on its price or on a consumer's 
willingness to pay. 

Rather than conducting an original hedonic property study, a review of the existing literature was 
performed. The use of existing studies to provide insights about the value of an unstudied 
resource is called benefit transfer (Rosenberger and Looniis 2001) and is routinely done by a 
wide range of agencies including the U.S. Forest Service and U.S. Environmental Protection 
Agency. 

A review of several electronic databases did not turn up any Monlana-speciFic hedonic property 
studies with respect to water quality; however, there have been several studies that show a 
statistically significant effect of river water quality (Epp and Al-Ani 1979) and lake water quality 
on house prices (Steinnes 1992, d'Arge and Shogren 1989, Boyle and Taylor 2001). The waler 
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qualily measure most frequently used was water clarity, but pH and homeowner*s perception of 
water quality were also analyzed. Two studies compared house prices at rivers with good and 
poor water quality (Epp and Al-Ani 1979) and lakes with good and poor water quality (d'Arge 
and Shogren 1989). The d*Arge and Shogren study allows calculation of the percentage 
difference in house price associated with the water quality differential. Across the methods used, 
including hedonic analysis and interviews with realtors, house prices were 20'ii' lower at the lake 
with |XK)r water quality as compared to identical houses with good water qualhy. In a study of 
lakes in Maine, Boyle and Taylor found that lake water clarhy contributed between 3% and 9*^ 
to property values (with a mean of 6.4%). While there are several obvious differences between 
these studies and the Gallatin River in terms of location and type of water studied, the studies 
provide some empirical evidence that water quality matters to house prices, and the relative 
magnitude of influence of water quality on house prices. The use of existing benefit studies to 
provide some insight regarding the benefits elsewhere is known as "benefit transfer" and is 
widely practiced by many federal agencies (see Rosenberger and Loomis 2001). 

Empirical Estimates of Non-Use or Passive Use Values Associated with Maintaining 
Water Quality 

Some people who may not currently visit the Gallatin River still may derive benefits from 
maintaining water quahly of the river. These non-use, or passive use or preservation, benefits are 
often categorized as: (a) an option value to visit a river whh good water quality in the future; (b) 
an existence value obtained fi-om knowing water quality is protected for its own sake or for non- 
game species; or (c) a bequest value from knowing that river protection today will maintain 
water quality for future generations (Greenley et al. I9&1). 

Quantification of these values requires a constructed or simulated market, since the values cannot 
be bought and sold in maikets, nor are they limited to current visitors. Simulated markets are 
constructed to allow households to purchase a s|>ecific increase in water quality at some form of 
higher taxes or water bills (Greenley el al. I9SI, Sutherland and Walsh 1985). A review of water 
quality studies by Fisher and Rancher (1984) indicated that about half the benefits of pi-otecting 
water quality accrue to non-users in the fonn of these option, existence, and bequest values, or 
collectively what is called "passive use value." 

Various studies over the years have demonstrated that households will pay higher taxes to prolect 
water quality even if they do not currently use that water for drinking or recreation (see Fisher 
and Rancher, I9E4 for a summaiy of the early literature). One of the first such studies was the 
value of improving water quality on the South Platte River near Denver, Colorado (Greenley et 
al. I9S1). More recently, Mathews et al. (1999) found that Minnesota households would pay 
additional taxes between $14 aiid $20 per year for a 40'it reduction in phosphorus in the 
Minnesota River. 

While several studies have asked Montana residents their willingness to pay for increasing 
instream flows (Duffield et al. 1990), only one study has estimated Montana residenis' 
willingness to pay for maintaining water quality for a water body in Montana. Thai study was a 
contingent valuation study of what Montana households would pay to protect water quality of the 
Flathead River and Flathead Lake (Sutherland and Walsh 19&5). Montana residents were asked 
to write down in the mail survey Ibe maximum amount they would pay each year lo prolect 

GallalJn ORW DcaJgnaLion EIS Moolana Dcpdrtincnl of En v iron men ml Quality 

96 ScpiembfrZOOb 



Chapter 3 Affected Environment 



water quality of FJalhead Lake and the Ffathead River. The mean annual willingness (o pay 
(WTP) was $64 in I9&I dollars, or $137 in 2005 dollars. The percentage that respondents 
indicated was for i-ecrealion use was I I'it for the current year and 17'?^ for the option to vish in 
the future. The largest |>ercentage benefit was for bequest value at 41% and existence value at 
31%. Montana residents place a substantial passive use value on maintaining water quality, as it 
represents S9% of their total value in the Sutherland and Walsh (1985) study. 

While the Gallatin River may not be quite as substantial a water resource as Flathead Lake and 
the Flathead River, the pro|X)rtions of total value associated with option, existence, and bequest 
may apply. In addition, the Sutherland and Walsh (I9E5) study allows investigation of how the 
value of water quality might change with the distance of a household from the Gallatin River. 
The resuhs of Sutherland and Walsh's empirical analysis of the relationship between option, 
existence, and bequest value and distance from the water body, suggesi these values fall off 
fairly slowly with distance. In particular, they found that annual option value falls at a rale of 
about 1.5 cents per mile, while annual existence and annual bequest value falls at a rate of 5.4 
cents and 6.3 cents per mile, respectively. Thus, households 100 miles away from the Gallatin 
River would only have the willingness to pay for option, existence, and bequest values reduced 
by $1.50, $5.40, and $6.30, respectively. This suggests that there would be substantial benefits in 
the major population centers of western Montana from maintaining water quality in the Gallatin 
River. 

3.5.3.9 Anticipated Costs Associated with ORW Designation 

Criteria for Determining Affected Land 

The ORW designation would primarily affect point sources, or other sources appi-oved by DEQ 
that have a direct hydiologic connection to the pro|X)sed ORW reach of the mainstem of the 
Gallatin River. Elsewhere in this EIS, the details of the zone of influence, or footprint, aie 
presented, and in Section 3.4 (Land Use and Recreation), the number of parcels affected is 
calculated based on those inside the footprint, outside of an existing sewer system, and not yel 
with an approved subdivision plan. 

Many of these parcels would typically be allowed to pul in an approved septic system with a 
leach/drainfield as long as they would not exceed DEQ trigger values for phosphorus and 
nitrogen, as evaluated through nondegradation analysis. Within current laws and regulations, if 
the proposed septic system or point source from a parcel exceeds these trigger values and 
exceeds the narrative limits, it could still be appioved by DEQ, even if it permanently degraded 
water qualily, as long as the degradation would not cause violation of the overall state waler 
quality standard for the Gallatin River, and if it met the requirements stipulated in 75-5-303, 
MCA and ARM 17.30.706-708. 

ORW designation would not allow permanent degradation of water quality. Thus, for parcels that 
are in proximity to the Gallatin River and have a direct hydrologic connection to the river, the 
ORW designation may liinit the ainounl of phosphorus and niti-ogen entering the river. 

Such limitations may require individuals wisliing to build within the footprint to adopt different 
and potentially more expensive approaches for disposing of their wastewater. As discussed more 
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ill Chapter 4, these addElional costs may add 1-3*^ to the cost of buildLiig a new home or 
commercLal building, or limit residential and commercial development in the footprint. This 
could cause adverse economic impacts in the study area. Such effects are discussed further in 
Chapter 4. 
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3.6 Aquatic Life and Habitats 

3,6.1 Overview 

The proposed ORW reach of the Gallatin River flows noilh out of Yellowsloiie National Park 
through the high altitude, narrow Gallatin Canyon. The sleep-sided canyon restricts the amount 
of sunlight that I'eaches the river channel, maintaining cool river tem|>eralui'es in the summer and 
intensifying harsh winter conditions. Sections of the pioposed ORW reach freeze during winter, 
reducing primaiy productivity (aquatic vegetation growth). Areas of groundwater and thermal 
spring upwelling in the up|>er part of the reach may mitigate winter conditions. The cold climate^ 
steep topography, and limited flat areas in the valley bottom restrict land uses found in other 
parts of Gallatin County, such as hay cuhivation and livestock grazing. Consequently, the 
proposed ORW reach of the Gallatin River is unregulated by dams and diversions, and few areas 
are affected by livestock or agricuhural impacts. Sources of human-caused pollution in the 
proposed ORW reach generally stem from development and associated infrastructure such as 
i-oads. 



3.6.2 Inventory Methods 

The study area for evaluating the aquatic habitat and aquatic life resources was defined as the 
area within the proposed ORW reach below the mean high water line for the mainslem of the 
Gallatin River. Montana Fish, Wildlife and Parks, U.S. Fish and Wildlife Service (USFWS), and 
the Gallatin National Forest fisheries biologists were consulted regaining fish populations and 
current fisheries management in this study area. Published literature was reviewed for 
infomiation on the aquatic species present in the Gallatin River. Water quality data were 
reviewed to determine the effects of existing nutrient levels in the surface water on resident 
aquatic species. The USFWS was consulted regarding federally listed threatened, endangered, or 
candidate species in the study area, and a Montana Natural Heritage Program database search 
was conducted to determine known sensitive aquatic species present within one mile of the 
proposed ORW reach of the Gallatin River (since these species could reasonably be expected to 
migrate to the designated study area). Very little aquatic habitat information was available for the 
proposed ORW reach of the Gallatin River. Therefore, ahhough the study area for aquatic 
resources focused on the mainstem of the Gallatin River, studies conducted in its major 
tributaries were also reviewed to provide information on the area^s aquatic ecology. 

3.6.3 Inventory Results 

3,6.3.1 Aquatic Habitat 

The physical habitat below the water line in the Gallatin River is governed by the speed of the 
water flow, the complexity of the riverbed materials, and the shape of the river channel. The 
mainstem of the Gallatin River is comprised of broad, meandering stream types flowing through 
a low gradient valley. The valley bottom varies from steep-sided and narrow, to broad and o|>en. 
Riparian vegetation varies from evergreen forests extending to the waterline along rocky banks, 
to open fields that transition to grassy areas. The valley slope averages 1 .0^ and the stream slope 
averages 0.8% along the mainstem, while the sinuosity averages 1.13 (DEQ 2005b). Sinuosity is 
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a measure of how much Ihe river channel meanders across the valley bottom. Rivers with lots of 
twisls and turns have high sinuosity (> 1.5), while straight rivers have sinuosities appi-oaching 
1.0 (Armantrout 1998). Tributary channels in the Gallatin River waterslied aie generally much 
steeper, straighter, and narrower than Ihe mainstem. U.S. Highway 19J encroaches on the 
mainslem in several areas, and Ihe highway crosses the river three limes and tributary channels 
four times within the pi-oposed ORW reach (DOT and MDT 2005). Most tributaries extend into 
publicly owned lands, where road densities and numbers of stream crossings vary considerably. 

To facilitate habitat analysis, the proposed ORW reach was divided into six subreaches based on 
the width of the valley bottom and the character of Ihe resulting stream habitat. In Ihe following 
subreach descriptions, the term "valley bottom" refeis to the land at Ihe base of the mountain 
slopes, while "river channel" refers to the ai'ea below the mean high water line. 

The moderately confined to unconfined valley bottom extending fi-om the Yellowstone National 
Park boundary near Teepee Creek downstream to Ihe Cinnamon Creek confluence has well 
defined, grassy banks with extensive undercut sections. These undercut banks provide aquatic 
organisms shade and sheUer in an otherwise open channel. The channel substrate is mostly 
cobble and gravels with some fine sediments. The highway crosses the Gallatin River 
approximately one mile downstream of Teepee Creek. 

As the valley narrows downstream of Cinnamon Ci-eek, the river becomes naturally confined by 
steep mountainsides, and the riverbed shifts to a straight, broad channel until the confluence with 
Elkhorn Creek. Smaller substrate is replaced by larger cobble and boulder with occasional large 
woody material from downed trees increasing aquatic habitat complexity. Downstream of the 
Elkhoni Creek confluence the valley opens up gradually, leading to more meanders until just 
downstream of Ihe confluence with the West Fork of Ihe Gallatin River, where the river passes 
under U.S. Highway 191 at the Jack Smith Bridge near river mile (RM) 67.8. 

From the Jack Smith Bridge lo the confluence with Moose Creek, Ihe valley alternates 
constricted areas with brief valley bottom openings, but the river channel is confined by the steep 
banks. The reach from Moose Creek to Storm Castle Creek has an increased gradient and is 
much narrower and faster flowing than the upper subreaches. Large boulders in this reach 
provide refuge to aquatic organisms from the fast-flowing water. Downstream from Storm Castle 
Creek to the confluence with Spanish Creek, the river valley o|>ens up again, but the river 
channel is incised (deeply cut into the substrate) and remains confined by the resuhing steep, 
rocky banks. Substrate in this reach is predominantly larger boulders and cobble. 

Water quality in the mainstem of the Gallatin River is generally veiy good with respect to nitrate 
and phosphorus concentrations (BWTF 2005) (See also Section 3.3.3. 1). Nitrate levels are well 
below the EPA drinking water criteria of 10 mg/L. However, nitrates can be toxic to aquatic 
macro in vertebrates and fish at considerably lower levels. Nhrate toxichy lo aquatic animals 
occurs when oxygen-cairying pigments in the blood and body fluids such as hemoglobin are 
conveiled to forms that aie incapable of carrying oxygen (Carmago et al. 2005). Nitrate toxicity 
increases whh concentration and exposure time; therefore, ahhough shoil pulses of even 
moderate levels of nitrate may not cause mortality, consistent exposure to low levels can 
adversely affect sensitive aquatic macro invertebrates and fish (Carmago et al. 2005). Effects can 
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vary trom reduced I'eproductive success, decreased coordination (which can lead to lower 
survival rales) and death. Although amphibians appear to be less susceptible to nitrate toxicity, 
especially in their adull phase, studies have demonstrated toxicity at levels below the EPA 
drinking water criteria of 10 nig/L (Baker and Waights 1993). These studies suggest that the stale 
numeric water quality criterion, which uses the EPA drinking water standaid, for nitrate may not 
be protective of aquatic life (DEQ 2006a). 

3,6,3.2 Benthic Macroinvertebrates 

Benlhic macroinvertebrates are the visible organisms (insect larvae, worms, clams, etc.) that live 
on stream and lake bottoms. They aie widely used in ecological studies lo provide a biological 
measure of ecosystem health and water quality. Benthic macioin vertebrates are abundant and 
diverse, providing a weahh of information when sampled and enumerated. Some are long-lived 
(more Ihan one year), and thus their presence or absence can provide information on whether 
serious environmental peilurbations have occurred in the past year. Because some categories of 
benthic macroinvertebrates are more sensitive (such as mayflies) and other types are less 
sensitive (such as midges), the proportions of these groups living in a stream bed can be taken as 
an index of water quality. A stream with a higher percentage of mayflies may be considered lo 
have better quality water than a stream with a high number of midges. Measures such as these, 
used acioss a wide range of groups (mayflies, stoneflies, caddisflies, fiher feeders versus 
scrapers, etc.), are combined into a multimelric index. Such an index provides an overall score 
for waler quality and can thus be compared across years or across sites in relatively similar 
habitats. Details of muhimetric indices and their use with benthic macroinvertebrates and water 
quality are provided in Kair and Chu (J999). 

Sampling of benthic macroinvertebrates was undeilaken in the proposed ORW reach and at one 
she in the West Fork of the Gallatin River in four years spanning a five-year period (2001 , 2002, 
2(X)3, and 2005). Sampling was conducted by members of the Blue Water Task Foree in Big 
Sky, Montana, and analyzed by Rhithron Associates, Inc., of Missoula, Montana. Kick sampling, 
whereby macroinvertebrates are dislodged from substrate and collected in a net, was conducted 
in a standaid method approved by DEQ (Bukantis I99S). Samples were collected at three sites in 
the Gallatin River (below the Taylor Creek confluence, below the Dudley Creek confluence, and 
below the Poi'cupine Creek trailhead), and results were provided in a series of reports (Bollman 
2002, 2003, and 2005). 

Results from 2005 showed a decline in water quality, from unimpaired in 2002 and 2003, to 
slightly impaired at all sites in 2005. (Metrics fiom 2002 also showed overall a slight impairment 
in water quality.) This decline, fi-om 2002/2003 to 2(X)5, in apparent water quality was shown by 
an increase in organisms more tolerant of impaired water; for example, the propoilion of midges 
increased in 2005. The author (Bollman 2005) speculates that this decrease in water quality from 
unimpaired to slightly impaired might have been due to drought, low flow, and higher water 
lemperatures in the mainstem Gallatin River; however, no flow level or water temperature data 
were provided; thus the reason for the decline in water quality, as measured in the benthic 
macro invertebrate communhy, is not known. 
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3.6.3.3 Benthic Algae 

III I99S and 2000, twelve samples were taken of periphyton (algae and microorganisms attached 
to the bottom of freshwater streams) in (he mainslem Gallatin River in the proposed ORW reach, 
and five samples were taken in tributaries to the pro|X)sed ORW reach (Bahls 2001). These 
samples were taken to assess water quahly and to decide whether any TMDLs were needed in 
(he walershed. Algae were collected according to standard operating procedures of the DEQ 
Planning, Prevention, and Assistance Division (Bahls 2001). Algal communities were evalualed 
using a modified version of EPA rapid bioassessment protocols for wadeable streams. 

Periphyton provides a good measure of aquatic ecosystem health because it is diverse in species 
and present in ample amounts to sufficiently sample. It is relatively quick, easy, and inexpensive 
to sample and integrates the effects of different environmental stressors, pi-oviding a measure of 
(heir aggregate impacts (Bahls 2001). 

Overall, the algal and diatom assemblages showed good water quality, with some nutrrent 
enrichment. The analysis also showed nitrogen as the limiting nutrient in the mainslem Gallatin 
River. Sedimentation, the accumulation of fine sediments along the bottom, caused at least minor 
water qualhy impairment at all sites in both yeais, and, in I99S, it caused moderate impairment 
from sedimentation at two shes: one above, and one just below the confluence with the West 
Fork of the Gallatin River. Excess fine sediments can clog gills of macroinvertebrates and fish 
and reduce their respiratory capacity. In general, the algal community in the mainstem Gallatin 
River differed above and below the confluence with the West Fork, with a higher pi-oportion of 
pollution -sensitive algae and diatoms above the confluence than below. This resuh indicates that 
nutrients and organic matter are probably being released into the mainstem Gallatin River by the 
West Fork (Balils 2001). 
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3,7 Fisheries 

3.7.1 Overview 

The study area for evalualing fisheries resources and habitat was defined as Ihe area below Ihe 
mean high water line for the mainslem of the Gallatin River within Ihe pi-oposed ORW reach. 
Discussion of the fisheries within major tributaries is included, when available, since fish species 
with migratory life history com|X)nents in the proposed ORW I'each of the Gallatin River may 
spend extended periods in the tributaries. 

The Gallatin River is considered one of America's "blue-ribbon" trout fisheries. The Gallatin 
National Foi'est Forest Plan EIS classifies fishing on the Gallatin National Forest as being of 
national interest and states that the Gallatin, Madison, and Yellowstone rivers are all "blue 
ribbon" trout streams of national significance (USD A Forest Sew ice 1987). 

As mentioned in the aquatic habitat section (Section 3.6.1), winter conditions in the Gallatin 
River can be extremely cold and primary productivity can be limited when sections of the river 
freeze. It is the severe winter conditions that regulate fish populations (Byoilh and Weiss 2003). 
Trout tend to grow more slowly in the Gallatin than in other Montana rivers, in part because of 
the cold winter conditions. An age 3 rainbow trout will average 8.9 inches long (fork length) in 
the Porcupine section of the Gallatin River and 10.7 inches in Ihe East Gallatin River, which has 
much warmer stream temj^eratures year-i-ound (Byorth and Weiss 2003). However, the Gallatin 
River's cold water protects the fishery in summer by reducing the spread of some waler-bome 
diseases, such as whirling disease (Kerans et al. 2005). 

3.7.2 Inventory Methods 

State-maintained databases and web pages, including the Montana Natural Heritage Program, ihe 
Montana Fisheries Information System (MFISH), and the Montana Fish, Wildlife and Parks on- 
line fishing guide (FWP 2006a), were searched for fisheries information. The USFWS was 
consulted regarding federally listed threatened, endangered, or candidate species in the study 
area. In addition, a Montana Natural Heritage Program database search was conducted to 
determine known sensitive aquatic species present within one mile of the proposed ORW reach 
of the Gallatin River (since these species could reasonably be expected to migrate to the 
designated study area). Literature on the Gallatin River fishery is limited, but the Gallatin River 
watershed has been the site of several theses and biological studies. 

3.7.3 Inventory Results 

3,7.3.1 Fish Populations 

Since the l9SOs, Montana Fish, Wildlife and Parks has monitored Gallatin River fish populations 
using electro fishing (Byorth and Weiss 2003). Ti-out are the focus of this monitoring effort, 
because they aie the targets of angling. Montana Fish, Wildlife and Parks established two 
monitoring sections within the proposed ORW I'each, each approximately two miles long: the 
Porcupine seclion upstream of Ihe West Fork of the Gallatin River confluence, and the Jack 
Smith seclion, just downstream of the Jack Smith Bridge. Monitoring occurs approximalely 
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every other year in (he lale summer or earfy fall. Fish species documented in the proposed ORW 
reach are listed in Table 3.7- 1 . 

Table3.7-1. Fish species preseni in Ihe proposed ORW reach of the Gahalin River (FWP 2006b}. 



Common name 


ScienlLfic name 


Abundance 


Notlv* or 
introduced 


Arctic grayling 


Tliymaliiii arc! s via 


Rare 


Stocked bvFWP* 


Brook Irout 


So h'eliii li i joii It'n a iis 


Rare 


Introduced 


Brown trout 


Safino iratta 


Common/rare'' 


Introduced 


Rainbo\^ trout 


Oncoiiiviclitii inyktss 


Abundant 


Introduced 


Yellowstone cutthroat trout 


Oncoiiivdiiis ctark! boiiv'scn 


Rare 


Nanve 


Mountain white lish 


Prosopium williamsoni 


Common 


Native 


Longnose dace 


Riritiidillivs calaraclac 


Rare 


Native 


Longnose sucker 


Calosicmiii caloslomm 


Common 


Native 


Mountain i^ucker 


Calculanms ptaiyrhynchui 


Rare 


Nanve 


White sucker 


Caloslonms commirrsoui 


Common 


Nanve 


Mottled sculpin 


Coitus bairdi 


Common 


Native 



' Montana Fish, WildLfe and Parks began stocking Arctic grayling into the Callatm River in 1992, and has stocked 

them annually since 2002 (FWP 2006b). 

''Common in lower reaches, but rare in colder, upstream areas. 

Rainbow trout predominate in Ihe proposed ORW reach, while brown Irout are limited (Byorth 
and Weiss 2003). Populations for bolb species Eu-e stable and pallems in fish abundance and 
species composition are apparent. The Porcupine section lends lo have fewer fish per mile than 
tbe Jack Smith section, but brown trout numbers are higher in Ihe Porcupine section (Tohiz 
2005a, Byorth and Weiss 2003) (Figure 3.7-1). To dale, numbers of brown Irout captured in the 
Jack Smitb section have been too low to generate a population estimate, while population 
estimates for brown Iroul in the Porcupine section have been made since 1998 (TohIz 2005a). 
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Figure 3.7-1 . Trout population estim^ite^ for rainbow <RBT) and brown (LLB) Iroul in Ihe Porcupine and 
Jack Smith sections of ihe Galljiin River from 19S1 to 2004 (Tohtz 20O5n. Byorth and Weiss 
2003). Estimates arc for fish si\. inches or longer (total lenglh (TL)). No estimates are available 
for Ihe Porcupine section for 1 981 -I 983. Estimates prior to 1998 Heft of dashed line) were made 
with a different estimator and may not be as reliable as estimates made afier 1998. 

Although Yellowstone cutthroat trout occur in the proposed ORW reach, the number captured in 
the moniloring sections is not large enough to generate a population estimate. Westslope 
cutthroat trout occasionally stray out of the tributaries they occupy in the Gallatin River 
watershed, but are not considered residents in the mainstem Gallatin River (J, Tohtz, pers, 
comm. 2006). Yellowstone cutthi'oat ti-out and westslojie cutthroat trout are state species of 
concern and are discussed below. Both species of cutthroat trout are managed as '"catch and 
release" only throughout the state, except in special management areas (FWP 2006c). Rainbow 
and brown trout are the priiuary game species in the pi-oposed ORW reach of the Gallatin River. 

Rainbow Trout 

The rainbow trout is Montana's number one game fish. Beginning in 1889, they were introduced 
fiom numerous hatchery stocks into viilually every suhable habitat in the state (FWP 2006d). 
Through hybridization and competition, rainbow trout introductions have caused a severe 
reduction in the range of the native cutthroat trout. Rainbow trout fare well under a wide range of 
habitat conditions from ponds to reservoirs, lakes, and streams. Today, rainbow trout are slocked 
primarily in lakes and reservoirs, but no longer in sireams (FWP 2006dJ. They aie efficient at 
feeding opportunistically on plankton, aquatic and terrestrial insects, and occasionally smaller 
fishes, tailoring their diet to what is available. Rainbow trout spawn in gravel nests called redds 
in early spring in flowing water, usually April or May, and maintain heahhy populations if the 
habitat is not degraded (FWP 2006d). 
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Brown Trout 

The brown trout belongs to a different genus (Salmo) than Montana's nalEve trout 
(Oncorhynchtis) species. Bit>wn Iroul evolved in Europe and western Asia and were introduced 
to Noilh America in 1883 and to Montana in 1889 in the Madison River {FWP 2006e). Today 
brown trout are found throughout most of Monlana. Generally, they prefer lower gradient, larger 
streams than cutthroat and rainbow trout and do well in many reservoirs. Brown trout were 
widely slocked in the fusi half of this century, but today most come from natural reproduction 
(FWP 2O06e). They aie greal competitors and generally more tolerant of dewatering and other 
environmental disturbances than other trout species. Brown trout also spawn in redds, bul their 
spawning season is Ln the fall. This fall spawning gives Ihem a distinct advantage in some 
human-influenced habitals since their spawning and incuhalion period lies oulside the irrigation 
season (F\VP 20O6e); however, in the Gallalin River, this exposes their incubating eggs to the 
coldest period and lowest stream flows of Ihe yeai'. The cold water temperature is the most likely 
limiting factor for brown trout populations in the mainstem of Ihe Gallatin River. Brown trout are 
more predaceous than rainbow or cutlhroat Iroul, and large fish often feed at night on other fish, 
as well as on crayfish and other invertebrates. 

3,7,3,2 Species of Concern 

The Montana Natural Heritage Program has records for two fish species of concern within one 
mile of Ihe proposed ORW reach: wesislope culthroal and Yellowstone cutlhroat trout (MNHP 
2006a) (Table 3.7-2). S|iecies of concern are managed more actively by Monlana Fish, Wildlife 
and Parks, but this slalus does not provide legal protection to the species. In addition, ArcHc 
grayling were introduced to Ihe proposed ORW reach of the Gallatin River in 1992 and 1993, as 
part of an experimental reinlroduciion (J. Magee, pers. comm. 2006). Montana Fish. Wildlife and 
Parks has not found any evidence that these fish have established a self-sustaining population (J. 
Magee. pers. comm. 2006). Grayling have also been slocked downstream of Ihe proposed ORW 
reach as part of a restoration effoil led by the Arctic Grayling Workgroup (J. Magee. pers. 
comm. 2006). The Arctic Grayling Workgroup is composed of federal and slate biologists and 
members of Ihe research and local community and has been working to preserve and enhance 
Arctic grayling populations in Montana since 1991 (AGW 2005). Arclic grayling are currently 
listed as a candidate species under the federal Endangered Species Acl. 

Table 3.7-2. Aquatic species of concern dacumenled or possiblv preseni wilhin ] mile nf Ihe proposed ORW 

reach 



Species 


Slate and Federal 


Expected 


Occurrence 




Status'' 


Mainstem 


Tribularies 


Wcsrslope culthroal irout " 


s: 


Estremeiv rare 


Locally common 


Yellowstone culthroal Irout' 


S2 


Rjre 


Locally common 


Arclic grayling 


S2. FC 


Rare 


Abtjent 



' Monlana Nalural Henlage Program database search retjuilt;. January 4, 2006. 

"■Key to status: 

S2 At risk because of veiT limited and polenliaJly decLitiitg numbers, eslent and/or habitat, making it 

vulnerable lo global exoncuon or extirpation in Ihe stale. 
FC Federal Candidate species for Lsting under tiie Endangered Species Act 
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Westslope Cutthroat Trout 

The weslslo|>e cutthroal troul is one of two subspecies of native cutthioat found in Montana. 
Together with the Yellowstone cullhi-oat, the two subspecies have been designated Montana's 
stale fish (FWP 2O06f). The westslope cutthroat's historic range was all of Montana west of the 
Continental Divide, as well as the upper Missouri River drainage east of the Continental Divide 
(FWP 2O06f)- This fish has been seriously reduced in range by two factors: hybridization with 
rainbow and/or Yellowstone cutthroat, and habitat loss and degradation. Pui'e westslope cutthroat 
have been identified by genetic analysis and form the broodslock maintained by the Montana 
Fish, Wildlife and Parks at its Anaconda hatchery (FWP 2006f). Cutthroat spawn in the spring in 
flowing water, buiying their eggs in gravel redds, in riffles and |xx)l crests. Spawning and rearing 
streams tend to be cold and nutrient poor. Cutthroat trout species have long been regarded as 
sensitive to fine sediment (generally defined as 6.3 millimeters or less) (FWP 2006f). Westslope 
cutthroat trout have three possible life history' forms: adfluvial (live in lakes and migrate into 
streams to spawn), fluvial (live in the mainstem of rivers and migrate to streams to spawn), or 
resident (live and spawn in tributaiy streams). The westslo|>e cutthioat trout in the Gallatin River 
waterslied appear to be resident fish and spend their entire life in tributary streams (J. Tohtz, 
pers. comm. 2006). The Taylor Fork basin contains one of the few remaining |x>pulations of 
westslope cutthroat li-out in the Gallatin River watershed (Shepard et al. 2003, Magee et al. 
1996). 

Yellowstone Cutthroat Trout 

The Yellowstone cutthroat ti-out, as the name implies, is native (o Ihe Yellowstone River 
drainage of southwest and south-central Montana. Originally, their range extended as far 
downstream as Ihe confluence of the Yellowstone River with Ihe Tongue River; but, today, pure, 
unhybridized |x>pulations are limited to a few headwater streams and Yellowstone National Park 
(FWP 2006c). In general, Yellowstone cutthroat aie larger than westslope cutthroat and more 
prone to eat fish as part of their diet. 

Yellowstone cutthroal liout exhibit the same three primary life history patterns as westslope 
cutthroat trout: resident, fluvial, and adfluvial (FWP 2006c). Yellowstone cutthioat trout 
typically spawn in spring and early summer after flows have declined from their seasonal peak, 
and they tend to select sites for their redds with suitable substrate, water depth, and water 
velocity (Varley and Gresswell I98&). After emergence, fry immediately begin feeding, typically 
in nearby stream margin habitats, but they may also undertake migrations to other waters 
(Gresswell 1995). 

Arctic Grayling 

The Arctic grayling is native to northern North America. The only |X)pulations native to the 
lower 48 states occurred in Michigan and Montana, and the Michigan population is now extinct 
(FWP 2006g). Arctic grayling exhibit two life history forms: fluvial and lacustrine. The 
lacustrine form lives and spawns in lakes, while the fluvial form lives and spawns in rivers. 
Originally, the fluvial Arctic grayling was widespread throughout the upper Missouri River 
drainage as fai' downstream as Great Falls, Montana. Lewis and Clark made note of these "new 
kind of white or silvery trout" in IS05 (FWP 2006g). The lake-dwelling (lacustrine) form is 
fairly common in 30 or more lakes acioss the western half of Montana. Arctic grayling are spring 
spawners and bioadcast their eggs over a gravel bottom in moving streams (i.e., they do not 
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construct redds, as do the cutthroat). The native population of fluvial Arctic grayling is now 
limited to the Big Hole River and is concentrated neai' the town of Wisdom, Montana. The Arctic 
grayling present in the proposed ORW reach of the Gallatin River werc mtroduced in 1992 in an 
attempt to expand the species' presence to suitahle waters identified by the Arctic Grayling 
Workgroup (AGW 2005). 

3-7,3,3 Threatened and Endangered Species 

The fluvial Arctic grayling is a candidate for listing under the Endangered Species Act. There are 
no other aquatic species that inhabit the pro|X)sed ORW reach of the Gallatin River that are 
listed, or pioposed foi' listing, under the Endangeied Species Act. 

Arctic grayling were petitioned for federal listing in early 1991. The U.S. Fish and Wildlife 
Service found that the species' listing was "warranted but precluded" in 1994, meaning there is 
sufficient evidence to support listing, but listing is precluded by higher priorities (DOI 1994, 
USFWS 2005). Conservation efforts by the Arctic Grayling Workgioup were a major reason 
why listing was precluded (AGW 2005). The Arctic Grayling Workgioup is comprised of stale 
and federal fisheries biologists, ranchers, and conservation group representatives. It was formed 
in 1989 in response to surveys in 1983 in the Big Hole River that identified declines in the Arctic 
grayling population (AGW 2005). 

The warranted but precluded level of listing under the Endangered Species Act was replaced by 
"candidate" status in 1996 (USFWS 1996). In May 2003, the U.S. Fish and Wildlife Service was 
sued for continued candidate status and lack of action on fluvial Arctic grayling. In 2004, the 
Arctic grayling's candidate status was increased from a rating of nine to a three, the highest 
priority level for a candidate species (DOI 2004, USFWS 2005). Currently, the discussion on the 
status of Arctic grayling is based only on the fluvial component of the species. A lacustrine 
(lake-dwelling) component of the species exists in other areas of Montana, and these populations 
appeal- to be stable (FWP 2006g). 

3,7,3.4 Recreational Fishery 

The proposed ORW reach of the Gallatin River is recognized as a destination frsherj' for trout 
anglers. The quality of the fishery is often noted in advertising materials by the state, fly fishing 
outfitters, resoil and hotel websites, and real estate brokers. The number of guides licensed to 
take clients on the Gallatin River has increased fiom the high 30s to the lower 50s in the past five 
years (See Table 3.5-6 in the Socioeconomics Section). Guided anglers are primarily 
nonresidents, but resident anglers are common along the proposed ORW reach. The Gallatin 
River is closed to fishing fiom boats from the Yellowstone National Park boundary to the 
confluence with the East Fork Gallatin River near Manhattan, Montana (FWP 2006a). Therefore, 
fishing is limited to wading and hank access within the proposed ORW reach. The mainstem of 
the Gallatin River is open to fishing year-round and is a destination for many out-of-state 
anglers. 

As noted above, several s|>ecies of salmonids aie present in the proposed ORW reach (Table 3.7- 
1). Westslope cutthroat and Yellowstone cutthroat trout and Arctic grayling are catch-and -release 
only thioughoul Montana, except in ceilain reaches of the Yellowstone River (FWP 2006a). 
Montana Fish, Wildlife and Parks does not maintain any fishing access sites within the proposed 
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ORW reach, but several access points are available to angfers on Forest Service laiids at 
campgi-ounds, pullouls, and picnic areas. 

Montana Fish, Wildlife and Parks has not conducted a formal creel census on the Gallatin River 
since 1983; therefore, there is no current catch per unit of effort (calch rate) by which to judge 
the proposed ORW reach's recreational fishery (B. McFailand, pers. comm. 2006). However, the 
2003 mail- in angler satisfaction survey ratings for the "salmonid stream" portion of the Gallatin 
River were 3.03 for residents and 2.97 for nonresidents, based on 347 and 424 respeclive 
responses (McFailand and Tarum 2003). This is consistent with the overall angler satisfaction 
ratings (3.00 for residents and 3.06 for nonresidents) for salmonid streams throughout Montana 
Fish, Wildlife and Paiks' Region 3, which includes the Gallatin River (McFarland and Tarum 
2003). Angler satisfaction is rated on a scale of one to five with five being "excellent" and one 
being "poor." Angling pressure in Region 3 accounted for nearly one-third (29%) of the state's 
total, with over 800,000 angler days in 2003 (McFarland and Tarum 2003). The Gallatin River 
accounted for over 100,000 of these days. Region 3 also has the highest number and percentage 
of nonresident anglers of Montana's seven fisheries management regions (McFailand and Tarum 
2003). 
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3,8 Terrestrial Vegetation and Habitats 

3.8.1 Overview 

This section outlines the iiivenloiy methods used to gather published and unpublished data, and 
the synthesis of these data to provide descriptions of vegetative community tyjies, noxious weed 
species, and sjiecies of concern. The study area is defined as the lands surrounding the proposed 
ORW reach of the Gallatin River from the Yellowstone National Park boundary downstream to 
the confluence with Spanish Creek. Although most of the discussion centers on the lands within 
Ihe footprint developed around the pro|X)sed ORW reach, to describe the overall vegetative 
setting, some vegetation outside Ihe proposed ORW footprint is described and clearly referred to 
as outside the ORW footprint. 

3.8.2 Inventory Methods 

To describe the vegetation in the ORW study area, an extensive literature seaich was performed 
focusing on vegetative communities and associated species, plant species of concern occurrences 
and associated habitat, noxious weed locations, habitat quality, and vegetation change in 
response to management actions. In December 2005 and January 2006, a literature search was 
conducted for vegetative descriptions of the study area using Web of Science, Agricola, and 
Biological Abstracts. Published (e.g., journal articles, books) and unpublished (e.g., government 
reports) documents were seaiched for in the University of Montana, Montana State Univershy, 
and the Water Center libraries. Formal consuhation was made with the Fish and Wildlife 
Service, Montana Fish, Wildlife and Parks, and the Montana Natural Heritage Program regarding 
species of concern in the pi-oject area. Biologists at Gallatin National Forest (GNF^ Bozeman and 
Hebgen Lake Ranger Districts were contacted to obtain copies of relevant vegetation documents, 
maps, management plans, and GIS layers. The Gallatin County Weed District, Montana 
Department of Tran spoil at ion, and the Northern Rocky Mountain Resource Conservation and 
Development (RC&D) offices, and large-scale landowners whhin the study area were contacted 
regarding noxious weed location data, maps, and GIS layers. 

3.8.3 Inventory Results 

Adequate information on vegetation resourees was found for this study. Major sources of 
infomiation were obtained from the Montana Natural Heritage Pi-ogram, GNF, the Northern 
Rocky Mountain RC&D, and publications on the Montana Gap Analysis Project (GAP). 

The vegetation information is sepaiated into sections according to vegetation community types, 
noxious weeds, and s|>ecies of concern. Vegetative communities describe the general vegetation 
distribution and associated over-story and under-story s|>ecies. Noxious weeds include species 
present in the study area and their general locations. S|>ecies of concern within ten miles of the 
Gallatin River study aiea footprint are discussed. The scientific names piovided in the text are 
the current nomenclature, as provided by the USDA Natural Resouices Conservation Service 
(NRCS) Plant database (USDA NRCS 2006). A table of all plant species, with both scientific 
and common names, is piovided in Appendix B. 
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3,8.3.1 Vegetation Community Types 

The vegetation communily types in the study ai'ea consist of conifei-ons forests, grasi[ands, 
shmblands, and riparian communities (USDA Forest Service 2005c, Redmond et al. 1998). 
Community types described below were defined and named by Redmond et al. (I99S) as part of 
a land cover classification system for Montana GAP. Montana GAP distinguishes vegetation 
community types by dominant vegetation, floristic composition, environmental conditions, and 
the structural features of plants that can be delineated and distinguished from Landsat Thematic 
Mapper imagery. Conifei-ous vegetative community types in the ORW study area include 
Douglas-fir Forest, Lodgepole Pine Forest, Mixed Douglas- fir and Lodge|x>le Pine Forest, Mixed 
Whitebark Pine Forest, aiid Mixed Subalpine Forest. The dominant grassland vegetalive 
community type is the Low and Moderate Cover Dry Grassland. Sagebrush Shrubland is the 
dominant shrub community ty|>e occurring in the uplands. Riparian community types include the 
Mixed Broadleaf and Conifer Riparian, Shrub Riparian, Graminoid and Forb Riparian, and 
Mixed Riparian vegetation types. Common associated species of these vegetative community 
types are provided in Table 3.&-I. Appioximate locations described below are derived primarily 
from work by Redmond et al. (1998) and the USDA Forest Service (2005c). 

Conifeious vegetative community types dominate the vegetation of the National Forest Syslem 
lands in and directly adjacent to the ORW study area footprint. These coniferous communities 
extend from the pioposed Gallatin River ORW to mountain ridges. The Douglas-fir Forest is 
most pi-ominent in the lower elevation noilh end of the ORW study area. Lodgepole Pine, Mixed 
Douglas-fir and Lodgepole Pine, Mixed Whitebark Pine, and Mixed Subalpine Forest 
community types are the prominent coniferous community types in the mid- and southern 
portions of the ORW study area, and outside the proposed ORW at higher elevations. 

Upland, non -coniferous community types within the proposed ORW footprint include Low and 
Moderate Cover Dry Grassland and Sagebrush Shrubland. Low and Moderate Cover Dry 
Grassland community type occupies the wider valleys and foothills near Spanish Creek, Big Sky, 
Porcupine Creek, and Taylor Creek. The majority of the private land in the study area occurs in 
this community type, where it is often used for urban development or grazing. The state- and 
federally-owned lands containing this communily type are important habitat for ungulates such 
as deer and elk. The Sagebrush Shrubland community type is scattered thi-oughout the study aiea. 
This community type is sparse in the northern portion of the study aiea but increases in 
abundance in the mid- and southern stretches of the study area, pailicularly near Big Sky, Taylor 
Creek, and Teepee Creek, where it can dominate open hillsides (Ripple and Beschia 2004). 

Riparian communhies occupy land adjacent to the Gallatin River and its tributaries. The majority 
of the ORW study area footprint has a narrow ribbon of ripaiian vegetation, or no riparian 
vegetation, due to the steep mountain slopes that abut the river's edge. Where the valleys aie 
wider, riparian zones extend further from the active water channel. Mixed Broadleaf and Conifer 
Riparian is present in small isolated patches, primarily in the noilhern half of the study area. The 
Graminoid and Forb Riparian community type is predominantly found in the valley of Spanish 
Creek. Shrub Riparian and Mixed Riparian community types aie scattered throughout the 
northern half of the ORW study area. These two types become moie dominant along the Gallatin 
River near Big Sky. In the southern end of the study area. Shrub Riparian and Mixed Riparian 
communities become a major component of the vegetation within the footprint, pailicularly 
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along Taylor Creek, Sage Creek, and The Gallatin River, where willow Ihickels are common 
(Ripple and Beschla 2004). 

Table 3.8-L ComiuDn vegetation community types and assoeiiLted species in the Gallatin Canyon study area. 
Associated species derived from Montana GAP analysis [Redmond el al. 1998), GNF vegetation 
classification <USDA Forest Service 2005c), and scientific literature. Defining characleriijtics of these 
community types are derived from the Montana GAP analysis (Redmond et al. 199SK 



Vegetiition 
Comniunity Type 



Defining Churjcteri sties 



Commonly Associated Species 



Common Name 



Scientific Name 



Douglas-fir Forest 



Lodger ole Pins 
Forest 



Mixed Douglas -fiT 

and Lodgepole 
Pi ne Forest 



Mised Whilebark 
Pine Forest 



Mixed Subalpine 
Forest 



Low and Moderate 
Cover Dry 
Grassland 



Dominated by 20-90% canopy 
cover Douglas-fir. 



Dominated by 20-100% canopy 
cover lodgepole pine. 



Co-dominated by Douglas-fir and 
lodgepole pine to -tO-90% canopy 

cover. 



Having greater than 10% 
whilebark pine canopy cover and a 
total conifer canopy cover 20- 
30%. 



Having greater than 10% 
subalpine fir canopy cover with 
total conifer canopy cover 20- 
S0%. 



Canopy cover of grass ranges from 
20-70% and cover is dominated by 
short to medium height grasses 



Douglas-fir 

ni neb ark 
snow berry 

bluebunch wheatgrass 
Idaho fescue 

pinegrass 

lodgepole pine 

huckleberry 

Oregon grape 

spirea 

grouse whortleberry 

arnica 

beargrass 

pinegrass 

Douglas -fir 

lodgepole pine 

huckleberry 

Oregon grape 

spirea 

grouse whortleberry 

pi negrass 

whitebark pine 

EngeLnann spruce 

lodgepole pine 

subalpine fir 

huckleberry 

mountain heath grouse 

grouse whortleberry 

beargrass 

smooth woodrush 

subalpine fir 

Douglas-fir 

Engelmann spruce 

lodgepole pine 

huckleberry 

menzie!iia 

grouse whortleberry 

arnica 

beargrass 

elk sedge 

arrow leaf balsamroot 
bluebunch whealgrass 
sedges 



Psptidolstigo nnftiziesel! 
Phvsocarpus mah'octus 
Sytftjihoricarpos spp 
Pscvdoroegueria spicala 
Festuca idahoetisis 
Calamagrosiis nibescrns 
Pint's €nulor!a 
Voce ill! Ufii spp. 
MainMila repciis 
Spiraea btrlaiifoltu 
Voce ill! Ufii icopor'sisiii 
Arnica spp. 
XeropiiyHum tetiax 
Caiamagrosiis lubacens 
Pscvdolsuga im'iiz'iese!! 
PtnUs cauloria 
VocciuiUfii spp. 
Mahonhi repeiis 
Spiraea bcluisfolia 
Voce imam sccporiam 
Calatnagrosih nibescrns 
Pint's alblcouUs 
Ptceo engelmtiniiii 
Pin Us conloria 
Abies iosiocoipa 
Vocciiiinni spp. 
Phyiiodoce glandillifJora 
Vocciuiiim icoporiisni 
Xerophylhim tcnax 
Laziiia htfclfcockii _ 

Abies iasiocoipa 
Pseiidolstiga menzieseii 
Ptceo cngclmannii 
Pintis coiiloria 
Voce ill iuni spp. 
Mcnzlesta ferraginea 
Vocciuiitin scoporiatn 
Arnica spp. 
Xerophylhim lenax 
Carex geyeri 
Balsomorbtzo sagiffafa 
Pseiidoroegueria spicala 
Carex spp. 
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Tabfe 3.S-I . Common vegetation community Types and associnted ^pecieE in ihe Gallalin Canyon study area. 
Associaled species derived from Montana GAP analvsis (Redmond el aL 1998K GNF vegeLdLion 
classification {USDA Foresi Service 2005c), and scienlific lileralure. Defining characLeriilics of these 
community types are derived from the Monlana GAP analysis iRedmond el al. 1998). 



VeselJL on 
Community Type 



Defining Chiiriiclenslici 



Coninionlv AssociLilcd Species 



Conimon Name 



Scienlific Name 



and forbs. 



Sagebrush 
Shmbland 



MbtedBrojdleaf 

and Conifer 
Ripuriun 



Having 20-80^ canopy cover of 
sagebrush. 

Co-do mi naled by broad leaf and 

conifer trees Ihal jccouni for 20- 

100^' CLinopy cover. 



green needlegrass 

Idaho fescue 

lupine 

needle Sl ihread 

timothy 

sagebmsh species 

bluebunch whealgrass 

Idaho fescue 



aspen 

birch 

coltonwood 

Douglas -fir 

Engelmann spmce 

subalpine fir 

alder 

serviceberry 

willow 

sedges 



Nasiellti vhiiinlo 
Fesliica ktahaeniii 
Lupin ui spp. 
Hesperoslifra vomaia 
Phlciim pretense 



Arleiniiiti spp. 
Picvdoroegueria spicafa 
FeslUca kfahoensis 



Papuhii Ireuiitloides 
Belli ia spp 
Popuhis spp. 
PsetlJoIstlga menztBseii 
Picea engelmann i's 
Abies lasiocorpa 
Abiiis spp 

A m elo u chier n In tfo lia 
Salix spp 
Cares spp. 



Shmb Riparian 



G rami n Old and 
Forb Riparian 



Dominated by 20-100% canopy 
cover of shrubs* less ihan 15% 
cover Iree species, and shrubs 
dommale over herbaceous species. 



Dominated by 30-100% canopy 
cover herbaceous species and tree 
and shmb cover less than 15'7i'. 



Mixed Riparian Co-dominaled by a mix of shrub 

and herbaceous species, \^ith tree 
canopy cover less Chan 15%. 



alder 

black hawlhom 

bog birch 

currant 

red-osier dogwood 

rose 

shrubby cinquef oi I 

snow berry 

willows 

Ballic rush 

reedgrass 

sedges 

cinque foil 

hairgrass 

alder 

black hawlhom 

bog birch 

currant 

red -osier dogwood 

rose 

shmbbvcinquefoil 

willows 

Baltic rush 

reedgrass 

sedges 

hairgrass 



Afntis spp. 
Cfolaegiis tlouglasii 
Beliila gliindiifosa 
Ribes spp. 
Com Us slolonifera 
Rosa spp. 

Dasiphoi-a fionbittida 
Sytiiplioricarpos spp 
Saiix spp. 



Juncils bahicits 
CalaniagiGifis spp. 
Carex spp. 
Polenlifta spp 
Deschampsia spp. 
Alnsis sp. 

Cralaegas ilougiasii 
Beluh giandulosa 
Rrbes spp. 
CfUius iiolonifera 
Rosa spp. 

Dasipboi-a fionbiitida 
SaU.x spp. 
Juitcus bailicii.i 
Caiamagrosfis spp. 
Carex spp. 
Deschonipsia spp. 
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3.8.3.2 Noxious Weeds 

The Montana Counly Noxious Weed MaiiagemenI Acl (7-22-2101 et seq.^ MCA) declares 
statewide noxious weeds a common nuisance so thai il is unlawful for any person to permil 
noxious weeds lo propagate or produce seeds on theii' land (Giubb el al. 2003. WSSC 2005). 
Thirteen Montana and Gallalin Counly noxious weed species were observed in the siudy area 
during past inventories (Tahle 3.8-2) (USDA Forest Service 2002, Pauchard et al. 2003, DOT 
and MDT 2005. Kellar 2006. USDA Forest Service 2005c). Because not all areas were 
inventoried for noxious weeds and some of the noxious weed data are several years old, it is 
possible additional noxious weed species and locations occur in the study area (LaMont 2006). 

Table 3.8-2. Noxious weeds observed in the study area during past bventories. 



Com mo u Name 



Lnlin Name 



Ar«a Considered No\i<iu5 



Canada [liistle 
common unsy 
Dalmatian toadflax 
hound SI ongue 
teafy spurge 
mu^k ihislle 
orange hawk^^eed 
oxeye daisv 
poition hemlock 
Si. Johniworl 
spotted knapweed 
sulfur cinq uef oil 
yellow toadflax 



Cirshlm tin'i-iise 

Tartaceltlm vulgoie 

Liuoria daimalica 

Cynoghjssilm afficinaic 

Euphorbiii esaia 

Cardans niilani 

H r f ra c'ntit} ail rait It'a aim 

Ciriysait llicm dm le U can lliem lim 

Caniilm moculnfum 

Hypenciiiii pcrforulum 

C ^ulaiir^a maculosa 

PolcitSilla r^cla 

L'man'a viilgaiii 



Stale of Monluna 
State of M on [ana 
Slate of Montana 
Stale of Montana 
Stale of Montana 
Gallatin Counly 
Slate of Montana 
Slate of Montana 
Gallatin Counly 
Slate of Montana 
Slate of Montana 
State of Montana 
State of Montana 



Noxious weed infestations range in size from individual plants to multiple acres. The majority of 
noxious weed locations in the Gallatin River drainage are within the study area footprint. In 
general, noxious weed species are present in areas of recent and historic disturbance, such as 
roadsides, urban development, and drainage bottoms affected by Hooding. In the ORW study 
aiea, most noxious weed locations occur adjacent to the road, river, and in the Low and 
Moderate Cover Dry Grassland vegetation community type. The most prevalent noxious weed 
species are spotted knapweed, houndstongue, and Canada thistle. 

3-8.3.3 Species of Concern 

No threatened, endangered, or proposed/candidate plant species occur in the study area or within 
10 miles of the study area footprint. Six vasculai' plant species of concern have occurrences 
either within the study area footprint or within 10 miles of the study area footprint (Table 3.8-3) 
(MN HP 2006a). 

Large-leafed balsamroot is found in sagebrush and grasslands in the montane zone. In the 
Gallatin National Forest, h occurs most often on open, east -facing slopes (8-15%) in a Sagebrush 
community. Outlier occurrences are scattered through Douglas-fir and lodge|X)le pine forest 
types and in foiesi o|>enings on steeper (45*^ slope), east-facing slopes with rockier and more 
clayey soils (MNHP 2006a}. A large population (1,000-10,000 plants) of large-leafed balsamroot 
occurs approximately one mile west of the study area footprint (MNHP 2006a). The study area 
contains sagebrush and grassland community tyj^s thai may provide additional suitable habhat. 
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Smal[- winged sedge occurs in dr>', often rocky soif of grasslands and open forests in Ihe montane 
and subalpine zones, and nioisl soil along streams in Ihe valleys (MNHP 2006b). Il occurs 
approximately five miles south of the sludy area along a tributary of the Gallalin River. Although 
it has not been found in Ihe sludy area, similar suitable vegetative communities occur within the 
study area. 

Annual Indian paintbrush is the only aiuiual paintbrush in Montana. It occurs in moist alkaline 
meadows in Ihe valley zone (MNHP 2006b). Several occurrences of annual Indian painlbrush are 
wilhin Ihe study aiea ripaiian communilies on both sides of Ihe Gallatin River. Estimated 
population size is 1,000-10,000 individual plants. 

English sundew is a perennial herb occurring with sphagnum moss in wet, organic soils of fens 
in the monlane zone approximately 10 miles west of the study aiea (MNHP 2006a, 2006b). Il is 
unlikely that suitable habitat occurs in the study area. 

Discoid goldenweed. a low growing shnib, grows in rocky, open, sparsely wooded slopes or 
coarse talus neai' or above treeline (MNHP 2006b). It grows in partial shade and is usually 
associated with sparse vegetation (MNHP 2006b). One occurrence of discoid goldenweed is 
present within Ihe sludy area footprint. 

Hall's rush is a perennial herb growing in moist to diy meadows and slopes, from valleys to 
montane zones (MNHP 2006b). It has been found within one-half mile of the study ai-ea 
footprint. The sludy area does contain moist riparian to diy meadow grasslands that may provide 
suitable habitat. 

Table 3.8-3. VasciilLir plant ipeciei of concern withm [he sludy area foolprint and within 10 miles of die 
study area. 



Comm<in Name 


Scientific Name 


Slate 
Rank' 


Global Rank 


Fed I 

FWS 


eral Agency 
FS 


Stains 

BLM 


Large-leafed 
balsamroot 


Eiiisiinii'liiizii 
inacfophylla 


SI 


G3. G5 


None 


Sensitive 


Sensiljve 


SmaJl-winged sedge 


Cafex stetioplUa 


S2 


G2 


None 


None 


None 



Annual Indian 
painLbmsh 
English sundew 
Discoid goldenweed 



HaH's rush 



Caslilhjo exilis 

Diai^ifi oughca 
Hdffhypappiis 
tmicioncina var. 
macroncina 
J Uncus tiallii 



S2 

S2 
SI 



G3, G4, Q 

G5 
G4, G5,T4 



None 

None 
None 



None 

3 en si live 
3 en si live 



None 

None 

None 



S2 



G4, G5 



None 



Sensitive 



None 



" Key 10 rankings: 

Gl/SI Crilically imperiled giobaily/srate because of rarity (five or fewer occurrences In its range/state; or very few 

remaining iiidi vidua h)^ or because of some l^clor of lis biology making il especiaiiv vulnerable to extinction. 

G2/S2 Imperiled global ly/slale because of rarity {6-20 occurrences)^ orbecaiiie of other fac I ors demonstrably 

making It very vulnerable loexlinclion throughout its range. 

G3/S3 Vulnerable Ihroughoul ils range or found locally restricted (21-100 occurrences). 

G4/S4 Apparentiv secure globaliv/slale, though it mighl be quite rare in parts of ils range, especially at the 

periphery'. 

G5/S5 Demonstrably secure globally, though it may be quile rare in parts of ils range, especially at the periphery 
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T# Trinomial rank (T) used for subspecie? or varietie?, ranked on the same criteria as G1-G5. 
Q Questionable taxonomy thai may reduce conservation priorily. 
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3.9 Wildlife 

3.9.1 Overview 

Wildlife habitat in the pn:i|X)sed ORW reach of Ihe Gallalin River Canyon is primarily coniferous 
forest and riparian, wiih grassland and dry shnib communiiies occurring in the adjacent uplands 
(see Section 3.8. 1 ). Riparian habilal (the zone of land associated with a water body; in tbis case, 
Ibe Gallalin River) typically represents a bigher wildlife species diversity tban other habitat tyjies 
(K. Alt. pers. conim. 2006. Van Kirk el al. 20130). The study area (defmed as a one -mile -wide 
corridor on either side of the Gallatin River in the pioposed ORW reach) encompasses an 
im|X)rlant wildlife movement corridor between the Madison and Gallalin mountain ranges (K. 
Alt, pers. comm. 2006). The study area provides excellent habitat for big game, as well as habitat 
for a number of federally listed and state sensitive wildlife species. 



3.9.2 Inventory Methods 

Biologists with Ihe U.S. Forest Service (Gallatin National Forest) and Montana Fish, Wildlife 
and Parks were contacted for information on wildlife issues relative to the pro|X)sed action. The 
U.S. Fish and Wildlife Service was consuhed for information on federally listed threatened, 
endangered, or pro|x>sed candidate sj^cies in the study aiea, and a Montana Natural Heritage 
Program database search was made to determine known sensitive species presence within 5 
miles of Ihe proposed ORW reach. The Environmental Assessment for STPHS 50-1(14)8: 
Gallatin Canyon Slo|>e Flattening and Widening (DOT and MDT 2005) was consulted (this 
document covered the same reach of the Gallatin River), as well as other literature and websites 
providing wildlife infonnation for this area. 



3.9.3 Inventory Results 

The study area provides excellent habitat for big game species such as moose, elk, mule deer, 
whitetail deer, and bighorn sheep. The study aiea between Karst and Big Sky (see Figure l-l) is 
an important bighorn sheep winter area, and the entire study area provides boih winter and 
summer range for elk, moose and, to some extent, mule deer (K. Alt, pers. comm. 2006). Big 
game, and other mammals known to occur in, and characteristic of, Ihe study aiea aie presented 
in Table 3.9-1. 

Table 3.9-1 . Wildlife species characteristic of the study area — mnmmalE 



Common Name Scienlitic Nimie 



Moose AUfi ulces 

Elk Ceivus eiapbns 

Mule deer OdacoihiSf ii^^mionus 

Whitelai] deer OdocaUeiis virginiomis 

Bighorn iheep Ovh canadensis 

Grizzly bear Uvsiis iircfos tittrribilis 

Bjjckbear Ui-ms americanrfs 

MounEdin Lon Puuia coucolor 

Bobcal Fetis rufiis 
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Table 3.9-1 . Wildlife species characteristic of the Etudy area — miunmals 



Common N3m« 



ScienlitK Nnm« 



Norlh Anierican wolverine 

Marie n 

LonglJil weasel 

Ri ver otier 

Mink 

Beaver 

Shrews 

Snowshoe hare 

Red liquirrel 

Vole!i 

Deer mouse 

Western jumping mouse 



Gvla gtiio liisciii 
Maries aiin'iicaita 
Mils le ki freria la 
Lf'nlro canadensis 
Miisieta visoii 
Castor canadensis 
Sof^x spp. 
Lepils amer'sciiniis 
Tamiascitirus hudsoniciis 
Micrtffiis i\y\i. 
Pernmy. litis manicu talus 
Zafiis prill ceffs 



Riparian habilal is impoilont lo neotropical migratory birds (birds Ihal breed in Ihe U.S. or 
Canada and winter in Mexico, Central or South America, or the Caribbean), such as the swifts, 
swallows, sparrows, flycatchers, orioles, vireos, and waiblers found in the study area. Raptors 
and waterfowl are also present in the study area. Migratory songbirds and olher avian species 
known to occur in, and characteristic of, the sUidy area are presented in Table 3.9-2. 

Table 3.9-2. Wildlife species characteristic of the study area — birds 



Common Name 



Scientific Name 



While-throated swift 

Swallows 

Sparrows 

Flyc ale hers 

Bullock's oriole 

Vireos 

Warblers 

Osprev 

Bald eagle 

Northern harrier 

Red -tailed hawk 

MerliQ 

Peregrine falcon 

Canada goose 

Mallard 

Teal 

Widgeon 

Merganser 



Aeronaiiles iaxalalis 

Taclrvcinela spp. 

Emberizidoc faniily 

Tyrannidae family 

Icterus btiilockii 

Virecujidae family 

Paruficlac and Peucedramidae families 

Pandion hafiaetiis 

Haliaeelils leilcocephaiiis 

Circus cyaneus 

E u!eo jonia ic cii sis 

Faico cokitnbnrius 

Faico peregrin IIS 

Branta caniicfensis 

Anas {'lalyrlrvnciios 

Anas spp. 

Anas antcricona 

Mtrrffus spp. 



Amphibian species present include tiger salamander, boreal chorus frog, western toad, and 
Columbia spoiled frog (Van Kirk el al. 2000). Repliles include terrestrial gaiter snake and the 
rubber boa (Atkinson and Pelerson 2000). Western toads are a slate and ForesI Sei^ice sensitive 
species, and. in general, their stronghold on the Gallalin Nalional Forest is from the Taylor Fork 
south to Hebgen Lake, which encompasses the southern part of the sludy area (Atkinson and 
Peterson 2(XX), C. Sestrich, pers. comni. 2006). Amphibian and reptile s|>ecies known to occur in, 
and characteristic of, the study area are presented in Table 3.9-3. 
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Table 3.9-3. Wildlife Epecies chnraclerislic of Ihe study area- amphibianE and repliles 



Common Name 



S[:ieDl:ific Name 



Tiger salamander 
Borealchoms frog 

Western toad 
ColLimbia spoiled frog 

Terre serial gjrier snake 
Rubber boa 



Ambysloina ItgrinUin 
Pscudocris friseriafa 
Biifo boreas 
Raiui laleiveiitris 
Tfiainitoplit's elegaris 
Ciitinna ballae 



The Study area provides access (o some prime hunling for elk, moose, black bear, and deer, and 
receives heavy use relative to other areas of FWP Region 3 (C. Jouidonnais, peis. comm. 2006). 
The stale-owned Porcupine Creek Wildlife Management Area contains important elk winter 
range, and the Porcupine Creek drainage receives heavy use by big game hunters (C. 
Jourdonnais, pers. comm. 2006). Other heavily used big game hunling areas include Ihe Taylor 
Fork, Buffalo Horn, and Buck Creek drainages. Waterfowl hunling and trapping for furbearers 
aie also wildlife -based activities in the area, and there is a limited hunting season for bighorn 
sheep in the norlhem part of the study area. 

3.9,3,1 Species of Concern 

Table 3.9-4 lisls wildlife species currently listed under Ihe federal Endangered Species Acl which 
are known to occur, or which are likely to occur, in the study area (Wilson 2006). 

Table 3.9-4. Federally listed wildlife species documented or which may be present within one mile of die 
Gallalin River in Ihe proposed ORW reach.' 



Species 



Slalus 



E\p*cled Occurtnct 



Bald eagle {HaViaettts letttoiephahis) FT, PDL, 

MIS, S3,G5 



FT 



Canada \yn\ {Lynx canadensis) 

Grizzly beai' {Utsus aictos honibilis) FT, PDL, 

MIS, S3 
Gray v^oif (Cants lapis) XN 



S|>ring or fall migrant; winter resident 



Possible resident in general area 



Transient or resident throughout area 
Transient or resident throughout area 



'MNHP2G06a; Wilson :]00& 
''Key lo statu :>: 



FT 

XN 

PDL 

delist 

MIS 



S3 



G5 



Federally Ihrealened 

Experimental nonessential 

Proposed TordeLsEing -Any species for which a final rule has been published in ihe Federal Register Id 

the species. 

Gallatin National Foresl Management Indicator Species^ their slalus is believed lo be indicative of ihe 

status of a larger functional group of species, be reflective of [he slatus of a key habilal or biological 

communilv tvpe, or acl as an early warning of an anticipated slressorlo ecological integrity. 

Potentially at risk because of bmiled and/or declining numbers, range, and/or habitat, even ihough it may 

be abundant in some areas. 

Common, widespread, and abundant (although it maybe rare in parts of its range). Nol vulnerable in most 

of its range. 
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Federally Listed Species 

Bald Eagle 

III Montana, bald eagles prLmarily frequent large lakes, reservoirs, and major rivers. Fish ls Ihe 
major component of llieir diet, but waleifowl, seagulls, and carrion are also eaten. Bald eagles 
usually nesl in Irees near waler and winter in areas WLlh suLlable night roosts offering an 
abundant and readily available food supply (near free-flowing portions of rivers or upland areas 
with ungulate carrion and small mammals). 

The closest documented nest site to the study area is approximately 25 miles south of the 
southern boundary, on Hebgen Lake (DOT and MDT 2005). The study area receives some use 
by wintering bald eagles (B . Dixon, pers. comm. 2006). 

Canada Lynx 

In the Noilhern Rocky Mountains, the majority of lynx occuiiences are associated with conifer 
forests above 1 ,250 meters (4,101 feel) elevation (Federal Register Nov. 9, 2005). The dominant 
vegetation that constitutes lynx habitat in these areas is subalpine fir, Engelmann spruce and 
lodge|x>le pine. Lynx distribution and abundance is closely associated with that of their primary 
prey species, the snowshoe hare. The USFWS has published a pi-oposed rule to designate critical 
habitat for the lynx, but this pro|X)sal does not include any part of the study area for this EIS 
(Federal Register, Nov. 9, 2005). 

The MNHP lists one lynx sighting appi-oximately 2 miles east of the study area in Yellowstone 
National Park (MNHP 2006a). 

Grizzly Bear 

In Montana, grizzly beais occur in the northwestern pail of the stale and in the grealer 
Yellowstone ecosystem. Grizzly bears use a wide variety of habitat types depending on season, 
local population, and individuals. The study area is part of an area proposed by the FWS as the 
Yellowstone "distinct population segment" (DPS) for the grizzly beai' (Federal Register Nov. 17, 
2005). FWS is pioposing to remove this DPS from the threatened species list based on the 
recovery of grizzly bears in this region (Federal Register Nov. 17, 2005). 

Gray Wolf 

Wolves were reintroduced into the Greater Yellowstone area in 1995 and 1996. Wolves in this 
area are classified as an experimental, non-essential population. The study area is within the 
boundai'iesof the Chief Joseph wolf pack (DOT and MDT 2005). As of 2004, this pack still used 
its traditional den site in the northwest corner of Yellowstone National Paik. The pack ranges 
seasonally north and west outside the park, likely into the study area (Smith et al. 2005). 

The MNHP lists one wolf sighting from 2001, approximately 2 miles east of the southern 
boundaiy of the study area, in Yellowstone National Park (MNHP 2006a). The FWS intends to 
designate a distinct |X)pulalion segment of the gray wolf in the Noilhern Rocky Mountains, 
which includes the study area (Federal Register Feb. 8, 2006). This intention is based on an 
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assessment thai threats to the wolf population have been reduced or efiminaled, and the 
populations are exceeding recovery goals. 

State and Forest Service Special Status Species 

Species listed in TabEe 3.9-5 are wildlife species of concern in Montana, and those listed as 
sensitive or Management Indicator Species (MIS) by the Forest Service. Senshive species 
include any species for which the Regional Forester has determined there is a concern for 
population viahilily within the slate, as evidenced by a significant current or predicted downward 
trend in papulations or habitat. Sensitive species are monhored by the Forest Service to 
determine if a|^proval of a permit or implementation of an action would adversely affect the 
viability of the species or contribute to a trend toward federal listing under the ESA. MIS are 
selected because their |x>pulations ai-e most likely to indicate the effects of management activities 
(36 CFR 219.19(a)(1). Consequently, MIS aie monitored dnring forest plan implementation in 
order to assess the effects of management activities on their populations and the |X"pulalions of 
other species with similar habitat needs which they may represent. 

Table 3.9-5. State or Forest Service w ltd life species of concern documeated or which may be present 
within one mile of the Gallatin River in the proposed ORW reach." 



Common Name 


Scientific Name 


Status'' 


E\p«clecl Occurrence 


Peregrine falcon 


Fiiico fcregriiiiis 


S3B, FS 


3 known evries 


Olive -sided fivcalcher 


Cdilopils €ooperi 


S3B 


Documented in study area 


Brewer's sparrow 


Spizello bf^vven 


S2B 


Documented in study area 


Elk 


CciTiii ekiphus 


MIS 


Common throughoul area 


Marten 


Martini americana 


MIS 


Occurs throughout area 


North American wolvenne 


Gain giilo iiisciis 


FS 


Occasional in studv area 


Northern leopard frog 


Riina j'lpiefis 


FS 


Uncommon but possible 


Western toad 


Bufo boreas 


S2, G4, FS 


Occasional, esp. south of Taylor Fork 


Giiilatin Qiountainsnail 


Oreohelix \avapai maiiae 


SI 


Lasi observed in 1976 


Sin ate disk 


Diiciii sfi'imekli 


SI 


La^l observed in 1 960 



■ MNHP 200Sa, USDA Forest Service 2005d. 
''Key Lo slatus: 

51 At high risk because of extremely limited and/or rapidly decLning numbers, range, and/or habitat, making 
It highly vulnerable to extirpation in the slale. 

S2B At risk because of very limited and/or declining numbers, range, and/or habitat, making its breeding slalus 
in the stale vulnerable lo extirpation. 

52 At risk beciiuse of ver>' limited and polentially declining numbers, estent and/or habitat, making it 
vulnerable lo global extincnon or extirpation in the st;ile. 

SBB Breeding i^latus in slale polenhally at risk because of limited and /or declining numbers, range, and/or 

habilal, even ihongh it may be abundani in some areas. 
FS Forest Service Sensihve 

MIS Gallatin N;ihonal Foresi Management Indie a lor Species; their status is believed to be indie iitive of ihe 

status of a larger funcnonal group of species, be reflective of the status of a key habilal or biological 

community l>pe, or acl as an early \varningof an anticipated stressor lo ecological inlegnty. 
G4- Uncommon but nol rare (although it may be rare in paits of its rjnge), and usually widespread. Apparently 

iiol vulnerable inmost of its range, but possibly cause for long-term concern. 

Peregrine Falcon 

Peregrine falcons are listed as sensitive by the Foresi Service. Thei-e aie three known peregrine 
falcon eyries (nesis) in the sludy area, all on National Forest Syslem lands (B. Dixon, fiers. 
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comm. 2006, MNHP 2006a): one has been active since 1994, one was first obser\'ed in 2000, and 
the third was first discovered in 2005. 

Olive-sided Flycatcher 

The olive-sided flycatcher breeds throughout the mountainous portions of western Montana. Il is 
associated with post-fire habitats and is often found in forested edges near water. The MNHP 
hsts five occurrences of this species in the study area (MNHP 2006a). 

Brewer's Sparrow 

Brewer*s sparrows nest in sagebmsh habhats throughout central Montana. MNHP (2006a) 
information shows one occurrence of Brewer's sparrow in the study aiea. This is near the 
confluence of Elkhorn Creek and (he Gallatin River in the southern third of the proposed ORW 
reach. 

Elk 

Elk generally occur in coniferous forests interspersed with openings (grassland, burned areas, 
etc.). They occur throughout western Montana where this habitat is present. As mentioned above^ 
Ihe study area provides excellent year-round habitat for elk. 

Marten 

Martens occur in coniferous or mixed conifer forest with snags and deadfall, which they use, 
along with rock outcrops, for den sites. Martens occur throughout the study ai-ea in appi-opriate 
habitat. 

North American Wolverine 

Wolverines generally occur in alpine tundra and conifeious habitat. Wolverines are known for 
their wide-ranging movements, traveling as much as 40 miles (Streubel 1989). Wolverines cross 
between the Madison and Gallatin mountain ranges through the study ai-ea (K. Alt, pers. comm. 
2006). 

Northern Leopard Frog 

Northern leopard frogs occur in central and eastern Montana in a variely of wetland habitats, 
including springs, slow streams, maishes, bogs, ponds, canals, flood plains, beaver ponds, 
reservoirs, and lakes, usually in permanent water with itioted aquatic vegetation (MNHP 2006c). 
Van Kirk et al. (2000) reported the occurrence of a small number of northern leopard frogs in the 
Greater Yellowstone Ecosystem (of which the study area is a part). Due to their preference for 
slower moving waters, it is unlikely they are present in the proposed ORW reach of the Gallatin 
River. Limited surveys conducted in 1999 did not find them in the study area, and this species 
has undergone significant reductions in populations (Atkinson and Peterson 2000). They might 
occur in ponds or meadows in the study area, but this is not likely. 

Western Toad 

Western toads occupy low elevation beaver ponds, reservoirs, streams, maishes, lake shores, 
|X)tholes, wel meadows, and marshes, to high elevation ponds, fens, and tarns at or near treeline 
(MNHP 2006c). Adults often use a variety of terrestrial habitats. During surveys conducted in 
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1999, they were found in areas close to but not within the study area, including Rat Lake, a side 
channel of the Noilh Fork Cache Creek (a tributary of the Taylor Fork), and a subalpine |X)nd in 
the Teepee Creek drainage (Atkinson and Peterson 2000). In general, the area from Taylor Fork 
south to Hebgen Lake constitutes their stronghold on the GNF (C. Sestrich, pers. comm. 2006); 
this area encompasses the part of the ORW reach study area fiom Taylor Fork lo the boundary 
with Yellowstone National Park. They are unlikely to occur in the ORW reach itself, but 
possibly in wetlands and meadows within the study area, especially south of Taylor Fork. 

Gallatin Mountainsnail 

The Gallatin mountainsnail is a terrestrial snail typically inhabiting open and somewhat dry, 
limestone talus and outcroppings (NatureServe 2006). Little is known about this species. The 
only sighting repoiled by MNHP (2006a) was from 1976 along Storm Castle Creek, in the 
northern part of the pi-oposed ORW reach. 

Sh-iateDisk 

The striate disk is also a terrestrial snail with little known about its ecology. MNHP (2006a) 
reported one obsei-vation of this snail in the study area from I960. This occurrence was near the 
confluence of Deer Creek and the Gallatin River, in the central pari of the pro|x>sed ORW reach. 
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3,10 Air Quality 

3,10,1 Overview 

Air quality is generally determined by the cone enl rat ions of pollutants in the atmosphere. EPA 
has set slaiidards for some of these pollutants, known as the National Ambient Air O^'^l'ly 
Standai-ds (NAAQS). The NAAQS are maximum pollutant concentrations that EPA has deemed 
acceptable while adequately protecting the public health and welfare. DEQ has also developed a 
set of standards known as the Montana Ambient Air Quality Standaids (MAAQS), 

EPA has identified pollutants of concern known as "criteria" pollutants. Criteria pollutants are 
nitrogen oxides (NO*), sulfur dioxide (SO:;), volatile organic compounds (VOC, a precursor to 
ozone formation), carbon monoxide (CO), pailiculale matter with an aei-odynamic diameter less 
Ihan 2.5 microns (PMj.s), less than 10 microns (PMjn), and lead. 

EPA develo|>ed Prevention of Significant Deterioration (PSD) lules for ai'eas whose criteria 
pollutant air pollution levels are less than or "attaining" the NAAQS. The air quality regions 
currently in compliance with the NAAQS are known as "attainment" areas. PSD rules allow for 
three types of air quaUly classes, defined below. Increases in air pollution are subject to more or 
less scrutiny depending on the pi-oposed location of emissions, designated class of the airshed, 
and expected pollution increase. If |X)llution increases are significantly small, only DEQ minor 
source air quality rules apply. 

Mandatory Class I areas are pristine areas, such as some wilderness areas and national parks. 
Other areas may apply for Class I status if considered valuable air sheds. All remaining areas in 
Ihe country were initially set to Class II status. Class II air regulations aie designed to allow for 
moderate, yet managed, industrial growth. PSD regulations allow areas to be reclassified as Class 
III areas, depending on local land management objectives. Class III areas are generally urban 
areas; however, this classification is not relevant to Ihe pi-oposed ORW reach. EPA has 
established "PSD Increments" for Class I and II areas, once a specific baseline date has been 
established. These increments are the maximum allowable increases in pollution level 
concentrations that may not be exceeded for each pollutant in an attainment area. The purpose of 
the PSD increment is to allow for growth while assuring that NAAQS compliance is presei-ved. 
The NAAQS, MAAQS, and PSD increments are provided in Table 3.10-1 below. 
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Table 3J0-L National Ambieni Air Qualily Standards {NAAQSK Montana Ambient Air Quality 
Standards (MAAQS), and Prevention of Si^nificanl Delerioraiion (PSD) incremenis (EPA 1990. DEQ 
2006b), 



Pollulanl 




Averaging 
Period 


NAAQS 
Oig/m^J 


MAAQS 
Oig/m'j 


PSD Class 1 
Increnienl 


PSD Class II 
Increment 

(meW) 


Nitrogen Oxides ^NOJ 
Sulfur Dioxide fSOj) 




1 -hour 
Annual 

1 -hour 
3 -hour 
24 -hour 
Annual 


100 

1300 

365 

80 


564 
94 

1300 

261 
52 


2J 

25 
5 
2 


15 

512 
91 
10 


Ozone (0| » 




S-hour 


157 


196 


— 


■ — 


Carbon Monoxide (CO) 




1 -hour 
8 -hour 


40,000 
10,000 


26,450 
10350 


— 


— 


Particulate Mailer <10pm 


(PM,,) 


24-hour 
Annual 


150 

50 


150 
50 


5 
4 


30 
17 


Particulate Mailer <2.5\im (PM,i) 


24-hour 
Annual 


65 
15 


: 


- — 


— 


Lead 




Calendar 

Quarter 

Monihlv 


1.5 


1.5 
L5 


— 


■ — 



3.10.2 Inventory Methods 

The study area for air qualily was defined as Gallaliii Counly, wilh a focus on the population 
centers near the proposed ORW reach. The area was nol limited further because air quality dala 
are not available al a finer resolution. DEQ was contacted lo determine what air quality 
monitoring, if any, has occurred within the study area. Because significant effects on air quality 
under this project are unlikely, no specific air quality monitoring was conducted. Instead a 
review of available information, regulator^' guidelines and standaids, and related studies was 
conducted, and summarized herein. 



3,10,3 Inventory Results 

Gallatin County is listed as either better than the national standards or "unclassifiable" and 
therefore assumed lo be in attainment of the National Ambient Air Quality Standaids. 
Unclassifiable areas are regions where no monitoring has been completed and knowledge of the 
activities in the area indicates that no air |X)llution problem exists. EPA lists the attainment status 
for Montana air quality regions in the Code of Federal Regulaiions ai 40 CFR SI .327. Gallatin 
County is considered a Class II area and is located nexl to Yellowstone National Park, which is a 
Class I aiea. 
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DEQ personnel indicated that three monitoring shes were near the study area. Two sites, 
Belgrade and the West Yellowstone National Park entrance, were not considered representative 
of the study area. Belgrade is more industrialized, and the park entrance site is specifically 
designed to monitor snowmobile traffic. A third site in downtown Wes( Yellowstone was 
determined to be the most representative of the study area. Because the monitor is in a traffic 
aiea, the results will likely be higher than expected in the vast majority of the study area. Only 
PM 10 is monitored at this location. Table 3. 10-2 below provides a summary of the data collected 
as provided by DEQ. 

Table 3.10-2, Downtown We:,! Yellowslone PMm monitoring data 1996-2004. 

Year Annual Average PMm {^g/m ) 



1996 22.3 

1997 20.9 
199B 17,9 

1999 17.9 

2000 16.4 
200! 17.9 

2002 13.2 

2003 15.4 

2004 14.3 



Compaiing the values monitored in West Yellowstone (Table 3. 10.2) to the NAAQS and 
MAAQS standards (Table 3. 10. 1). the monitored air quality in the study area is consistently less 
than half of the National Ambient Air Quality Standard for PM|.i of 50 |ig/m' for a Class I area. 
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3.11 Cultural Resources 

Cultural resources are siles, features, structures, or objects that may have significant 
archaeological and historic values. Additionally, they are properties that may play a significant 
traditional role in a community's historically -based beliefs, customs, and practices. Cultural 
resources encompass a wide range of si(es and buildings from prehistoric campsites to 
farmsteads constructed in the recent past, as well as traditional cultural pioperties (TCP) still 
used today. 

3,11,1 Overview 

No single cuhural resource study or overview has been completed for the current project study 
area. All of the information contained here is gathered from existing sources for southwest 
Montana, as well as a summaiy history for the Gallatin Canyon. 

Numerous excellent works exist that detail the historical, archaeological, and ethnographic 
setting of the Northern Rocky Mountains and, specifically, the area of southwest Montana 
(Prison 1978, Janetski 2(X)2, Baumler et al. 1996, Baumler and Eckerle 1999, DiMallie 2(X)la,b). 
A very brief glimpse of the prehistoric cuhural setting of the area is presented here. Details of the 
history of the Gallatin Canyon area can be found in Bates (1994) and Smith (2002). The most 
comprehensive treatise on the history of Ihe area is presented in Motiiami's GaUatin Canyon 
(Croninand Vick 1992). 

3,11,1,1 Prehistoric Period 

Archaeological, historical, and ethnographic literature paint a picture of the historic and prolo- 
historic use of southwest Montana by native peoples. The area can be seen as a location of 
overlapping boundaiies of numerous tribal groups whose traditional territory extended a 
considerable distaiice away fiom the headwaters of the Missouri, Gallatin, and Yellowstone 
rivers. 

Following game and resources, tribal groups, including the Crow, Blackfeet, Shoshone, 
Shoshone -Ban nock, as well as the Sheepeater band of Shoshone- related peoples, frequented the 
area. Historic information exists indicating that other tribal groups ventured into southwest 
Montana on a sporadic or limited basis, i-esulting in an overlap with the Flathead peoples, for 
example. The boundaries sepaiating the various tribal groups were not absolute or constant 
through time. 

Before the nineteenth century, bands of Shoshone and Salish-speaking peoples (Flathead and 
Pend Oreilles) hunted and probably spent the winters near the upper reaches of the Missouri 
River (Greiser 1983). By the time that Lewis and Clark traveled thi-ough the area in 1805, the 
Shoshone and Salish were living west of the Continental Divide. However, it is known that the 
two groups ventured east on yearly trips across the Rockies to hunt bison. Annual bison trips 
were also taken by the Kootenai, Nez Perce, and other groups. 

At the time of Lewis and Clark's expedition from St. Louis to the Pacific Coast, fi-om 1804- 
1806, it was noted that the Blackfeet controlled much of the aiea of what is today southwest 
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Montana, and specifically the region norlh of Yellowstone National Park; but other groups 
frequented the area (Moulton 1993, Janetski 2002). In his journal notesof July 14, 1806, William 
Clark mentioned the following information while traveling eastward through the Gallatin Valley: 

'*... Small pailies of the Shoshones do pass over to the plains for a few days at a time 
and kill buffalow for their Skins and dried meat, and return immediately into the 
Mountams." (Moulton 1993: 82) 

Ahhough known on a limited basis, the area of the Gallatin Canyon has representative sites from 
all of the recognized chronological periods fiom the Early Prehistoric Period (ca. 13,000 - 7500 
years before present (B.P.)), when hunting was limited to spears and projectile point weapons, to 
theProtohistoric Period (ca. 300 - 200 years B.P. (A.D. 1700-1800), after the intixxliiction of the 
horse when the Plains trade network expanded significantly (Greiser 1983). 

It is likely Ihat many more sites exist than have been found. However, a clear picture of a 
complex cuhural system is evident. The Gallatin River study area, and its immediate 
surroundings, is a small window into this cuhural heritage. 

Throughout the mid-twentieth century, archaeological projects were rather few and limited in 
research sco|>e. Hence, the region adjacent to the culture areas of the Great Plains was often 
overlooked or assumed to be limited in use and impoilance. Earlier research pers|>ectives 
sometimes found the foothills-mountains area was a locale of limited focus, only used when the 
severe constraints of seasonal climate and resources allowed. 

Baumler et al. (1996) makes a s|>ecial case that current archaeological researeb in the foothills- 
mountain zone, particulai'ly near the Gallatin River, indicates that this unique transition area of 
the Northern Rockies was used throughout most of the prehistoric past and with much intensity. 

3,11,1,2 Historic Period 

As historic populations and development grew in the Gallatin Valley, people ventured up the 
Gallatin River canyon for important resources, settlements, and recreation. 

Following Lewis and Claik's Corps of Discovery travels through the northern Rockies in IS04- 
1806, Eui-opean trappers and hunters ventured into the area surrounding the Gallatin Canyon. 
According to Thomas Michener's early historical accounts of the canyon, trappers repi-esenting 
the American Fur Company were |X)ssibly the first white men to explore the upper reaches of the 
Gallatin Canyon beginning in 1812 (Cionin and Vick 1992). According to Michener (Cronin and 
Vick 1992), Jim Bridger sketched a detailed map showing the upper Gallatin from its headwaters 
at the south to the Porcupine and Beaver Creek drainages near present-day Big Sky. 

Mining in the Gallatin Canyon was an important historic pursuit, although nol as profitable as 
other areas of Montana. WaUer de Lacy pursued gold prospecting at Alder Gulch during 1863, 
then explored the upper Snake River area to the headwaters of the Gallatin (Cronin and Vick 
1992). The ex|>edition's journey ended with travels down the Gallatin River while panning for 
gold, including panning in most of the streams along the way. Later, in 1912, Pete Karst 
discovered asbestos deposits on the Gallatin near Karst Ranch, which proved to be quile 
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profitable (Cronm and Vick 1992). Other mining operations included the development of the 
Hercules Dredging Company's operation for placer gold mining on the Gallatin during the early 
twentieth century (Ci-onin and Vick 1992). 

With the construction of the Great Noilhern Railroad to Bozeman in ISS2-83, logging operations 
accelerated in the mountains adjacent to the Gallatin River. Trees for lumber, fuel, and ties were 
a highly prized commodity. Major lumber camps dotted the Gallatin Canyon as far upstream as 
Taylor Fork. Logs were floated down the swollen spring runoff to sawmills in Salesville 
(Gallatin Gateway) and the Gallatin Valley (Cranin and Vick 1992, Bates 1994). 

During the mid-nineleenth century, a trapper by Ihe name of Nels Murry and his associales 
improved the various Indian trails through the Gallatin Canyon to handle the increasing numbers 
of pack-trains. In 1 883, the Gallatin County Commissioners enlisted the services of an engineer 
named Bundock to survey Ihe location of a wagon load through the Gallatin Canyon to the 
northwest comer of Yellowstone National Park (Cionin and Vick 1992). A later survey was 
made by CM. Thorpe, and the road was built and ready for the first wagon in 1898. 

With the advent of a more reliable transportation i-oute through the canyon, a range of activities 
and enterprises blossomed. A new avenue for recreation and access to Yellowstone saw the 
development of numerous recreation cabins and dude ranches, including Karst, Rainbow Ranch, 
Cinnamon Ranch, and the 320 Ranch. The first ranger station was constructed at Cinnamon, with 
an elaborate station and Civilian Conservation Corps camp buih at Stonii Castle Creek in the 
1930s. 

Agricuhure and summer cattle grazing were an im|X)rtant endeavor in the canyon in the early 
twentieth century. Durnham Meadow became a famous farm operation for lettuce to be shipped 
throughout the country in the early twentieth century. Homesteads and cow camps, including 
those of the Micheners, Lytles, Johnsons, Burnetts, and C rails, dotted the Gallatin River canyon. 
The first school, Ophir, was established near the West Fork of the Gallatin River in 1928. 

The early-to-mid-l900s exhibited a mild growth in development and visitation of (he Gallalin 
Canyon. Following World War 11, a stellar gi-owth in U.S. economy, and exploding travel 
throughout the West, the Gallatin Canyon saw an increase in population. Soldiers Chapel was 
built in 1955 near the Michener homestead at the West Fork Gallalin River. Construction of 
summer homes turned to yeai-round facihiies. Big Sky Resoil, including the now famous ski 
area, was develo|>ed by Chel Huntley in 1973, which ushered in the current chapter of the history' 
of Ihe Gallatin Canyon. 



3A1,2 Inventory Methods 

Because of the lack of potential significant effects on cultural resources under this project, no 
specific cuhural resource survey or overview was conducted. Instead, a detailed file search and 
data review was made of the recoids filed at the Montana State Historic Preservation Office in 
Helena and the Gallatin National Forest in Bozeman, as well as area libraries and literature 
collections, including Montana State University, Bozeman, Bozeman Public Library, and the 
Gallatin Historical Society. 
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In order to cairy oiil a file search and dala review, a study area for ciiUural resources was defined 
as Ihe suiveyed land sections within I to 1.5 miles on either side of the Gallatin River, from the 
confluence with Spanish Creek on the north to the intersection of the Yellowstone National Paik 
boundaiy with the Gallatin River near Daly and Lodgepole creeks on the south. The sections 
covered in the data seai'ch are listed in Appendix C, and include approximately 1 14 square miles 
of aiea. The stretch of the Gallatin River through the study aiea extends approximately 38 miles. 

Summaiy presentations from the SHPO Cuhural Resource Information System (CRIS) repoil 
and the Cuhural Resource Annotated Bibliography System (CRABS) rejxjrt are contained in 
Appendix D. 



3,11,3 Inventory Results 

Appendix E presents a summarization of the cuhural resource she data on file at the Montana 
State Historic Preseivation Office (SHPO) and Ihe Gallatin National Forest office. These data are 
the resuh of numerous cuhural resource inventory and research projects. As stated earlier, only a 
small poilion of the current project study area has been previously subjected to controlled 
archaeological or historical examinations. It is likely that many more cultural resource sites exist 
within the proposed ORW reach of Ihe Gallatin River corridor. 

Appendix E lists the official Smithsonian site number designation, the estimated time period of 
each she, a brief description of the site type as known from survey records, the current land 
owner, and a statement of the ciu'rent National Register status for each she. The 'Time Period" 
designation presented here is only a general estimate of "Prehistoric" or "Historic" periods. 
Some sites are categorized to both time periods, with some listed as "No Data." It should be 
stressed that furthei' investigation of any sites may yield more information to refine or expand the 
time period of occupation or use. 

The '*Site Type" designation is a brief reference to the main cuhural consthuents recorded for 
each site. These include a range of historic sites from roads, trails, structures, houses, irrigation 
systems, ranger stations, lookouts, dude ranches, quarry and mining debris, and a camp 
constiTJCted for the Civilian Conservation Corps. Prehistoric sites include lithic scatters, which 
include chipping debris and stone tools, possible rock shehers, fire hearths, tipi rings, and related 
material. For Ihe purposes of this overview study, the transition fi-om prehistory to the historic 
period may not be clearly reflected in the documented surface remains of any one site. Some 
shes currently listed as "Prehistoric" may yield, through further in depth study, more specific 
data pertaining to occupation and use. 

Within the study area of the Gallatin River corridor from Spanish Creek to the Yellowstone 
National Park boundary, there are 100 cuhural resource properties documented in the SHPO and 
Forest Service files. No cuhural resource properties have been recorded whhin the current water 
course of the Gallatin River. The number of sites listed by site types and National Register stalus 
designation is presented in Table 3.1 1-1 below. 
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The recDidetf sites represent The fuff span of cultural history from the early prehistoric period 
(approximately 10,000 years ago), through Ihe sequence of the prehistoric phase, into the early 
historic period of Gallatin County and, specifically, Gallatin Canyon. Anecdotal information 
exists suppoiling the existence of eaily prehistoric period use, including Clovis phase artifacts, 
within the canyon. 

Tnblc 3.1 1 -1 . Summary of silie type data for tlie area surrounding the proposed ORW reach of ihe Gallalin 

River. 

Time Period Number of sites 
Prehisloi'ic 64 

Historic 24 

Prehistoric/Historic B 

no data 4 

Total loo 

National Register Status Number of sites 
Undetermined 96 

Unresolved 1 

Listed on the National Register 1 



Consensus Determination 



1 



Total 100 



Cursory review of existing cultural resource data indicates thai Ihe prehistoric period sites within 
Ihe project sludy area span the full range of prehistoric periods from the Paleo period 
(approximately 10,000 yeais ago) to the early nineteenth century. Historic sites represent all of 
the major periods and activhies within Ihe Gallalin River Canyon, including mining, lumbering, 
Dgricuhure, trans|X)rtation via roads and trails, residences, and recreation activities. Details of 
these shes and relaled events are contained within the site records and project repoils on file at 
Ihe Montana SHPG, as well as other works referred to in this section. 
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3.12 Aesthetics 

3A2A Overview 

This section describes the existing visual resources within the study area. For the aesthetics 
analysis, the study area was defined as the entire viewshed from the river channel lo the canyon 
ridgeci'ests lo the east and west (as seen fi-om the river), major tributaries within the foolprinl, 
and highways/roadways. Topography that was not visible from these vantage points was 
excluded fi-om consideration. 

Within the footprint of the proposed ORW reach are three primary visual perspectives: from, or 
near U.S. Highway 191; residential/commercial areas; and ai'eas of recreational activity 
(campgi-ounds, trailheads, and the river itself)- The primary viewers of the pi-oposed action are 
(hose people traveling U.S. Highway 191 and those living along the Gallatin River. Viewsheds 
within the study area vary from expansive to limited, depending on local topography and the 
presence or absence of surrounding vegetation. 



3,12,2 Inventory Methods 

Because of the lack of potential significant effects on aesthetic resources under this project, no 
specific viewslied or aesthetic resource sui^ey was conducted. Instead a review of available 
information and related studies was conducted, and summaiized herein. 

There are no formal guidelines for managing visual resources on private, state, or county-owned 
lands found within the vicinity of the study area. However, the Gallatin Canyon/Big Sky 
Planning and Zoning District Regulations and South Gallatin Zoning Ordinance both state that 
one of their objectives is the preservation of the scenic beauty and natural environment of the 
Districts (GC/BSCZ 1996). The forest plan for the Gallatin National Forest has visual quality 
objectives, which provide guidance for all I and scape -altering activities. As defined in the forest 
plan, these objectives include a desired level of scenic quality and diversity of natural features 
based on physical and sociological characteristics of an area (US DA Forest Sei-vice 1987). 



3.12.3 Inventory Results: Regional Setting and Landscape Cliaracter Type 

Overall, the study area contains visual resources such as Sheep Rock, Storm Castle Mountain, 
Red Cliff, and the Gallatin River corridor. The Madison range to the west, and the Gallatin range 
to the east, frame the river, pi-oviding scenic views throughout the canyon. Steep cliffs, 
mountains, perennial and ephemeral drainages, ripaiian vegetation, grasslands, shrublands, and 
large expanses of forested hillsides influence the natural visual selling. There are no designated 
historical landmarks in the aiea. Human-buih features that influence the visual setting Ihioughout 
the length of the study area include U.S. Highway 191, residential and vacation housing. Forest 
Service -developed campgrounds, undeveloped camping areas, and dispersed commercial 
development. Centralized commercial development occurs at the junction with Slate Highway 64 
(Big Sky Spur Road). 
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Chapter 4 Alternatives Analysis 

4.1 Introduction 

Chapter 4 describes polenlial impacts to the existing environmenl Ihat could occur due to Ihe 
Proposed Aclion, Ihe No Action, and the Cumulative Impacts Analysis alternatives (i.e., Ihe 
alternatives carried forwaid for detailed analysis). In contrast to many EIS analyses, where 
alternatives assess how proposed changes will affect an envii-onment, the Pro|X)sed Action 
Alternative analyzes the impacts of maintaining the existing water quality conditions in the 
Gallatin River. The No Action Alternative analyzes the impacts of maintaining the existing 
regulatory environment. The Cumulative Impacts Analysis Alternative analyzes the impacts of 
DEQ exei-cising its d isci-et ionary right to review cumulative impacts of muhiple developments on 
the ORW reach. 

Each alternative is described in Section 2.2 of Chapter 2. Chapter 4 serves three purposes: (I) it 
provides an analysis and comparison of alternatives and their impacts; (2) it ensui'es that the 
Board has a clear understanding of the potential impacts, both positive and negative, of all 
ahematives under consideration; and (3) it piovides the public with information to evaluate 
DEQ's alternatives, including the Proposed Action. Impacts are assessed for the same 
environmental components discussed in Chapter 3, including water, geology, soils, land use, 
socioeconomics, aquatic life, fisheries, vegetation, wildlife, air, cultural I'esources, and aesthetics. 
Impact analyses for each resource are limited to the affected environment described in Chapter 3. 

MEPA defines thi'ee levels of potential impacts: primary, secondary, and cumulative. In some 
instances, impacts can be minimized or avoided altogether by making changes to an alternative. 
These changes are called "mitigation." Mitigation may become part of a preferred alternative if 
the decision makers decide that the mitigation significantly reduces impacts and can reasonably 
be incorporated into the alternative. The three levels of impacts and potential mitigation ai-e 
examined for each resource area as described below. Some impacts may |>ersist even with 
mitigation; these are called "residual impacts" under MEPA and are discussed at Ihe end of this 
chapter. 



4.1.1 Primary Impacts 

Primary impacts are defined by MEPA as those impacts Ihat have a direct cause aiid effect 
relationship with a specific action, i.e., they occur at the same time and place as the action that 
causes Ihe impact. Because the Proposed Action, Cumulative Impacts Analysis, and No Action 
alternatives are regulatory in nature, there would be no immediate environmental consequence of 
implementing one or the other alternatives. The principal effects would be limited to the change, 
or lack of change, in the water quality regulations that aie enforced along the proposed ORW 
reach of the Gallatin River. The most obvious and immediate resuh of implementing the 
Proposed Action would be changes to the processing of wastewater discharge permhs and 
subdivision public wastewater applications. As a consequence, most of the iinpacis caused by 
each of the alternatives fall under the category of ''Secondary Impacts." 
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4.1.2 Secondary Impacts 

Secondaiy impacts to Ihe human envii-onment are indirecMy related to the agency action, i.e., 
they are induced by a primary impact and occur at a later time or distance from the triggering 
action. For example, as stated above, the primaiy impact from the Proposed Action would be to 
trigger secondary impacts such as improvements to water quality. 



4.1.3 Cumulative Impacts 

Cumulative impacts aie the collective impacts on the human environment of the Pioposed 
Action, Cumulative Impacts Analysis or No Action alternatives when considered in conjunction 
with other past, present, and future actions related to the alternative under consideration by 
location or generic type. Cumulative impacts can thus result from individual actions that are 
minor, but, when combined over time with other actions, become significant. These reasonably 
foreseeable actions were described in Chapter 3, but their interactions with the ahernatives will 
be analyzed in this chapter. 



4.1.4 Mitigation 

Mitigation includes any and all actions that DEQ could take to reduce adverse impacts of the 
alternative being reviewed, such as: 

(a) Avoiding an impact by not taking a ceilain action or pails of an action; 

(b) Minimizing impacts by liiniting the degree or magnitude of an action and its 
implementation; 

(c) Rectifying an impact by repairing, rehabilitating, or restoring the impaired resource; or 

(d) Reducing or eliminating an impact over lime by preservation and maintenance operations 
during the life of an action or the time period thereafter that an impact continues; and 

(e) Compensating for the impact by replacing or providing substitute resourees or 
environments. 

The regulatory actions being considered under the Proposed Action Ahernative and the 
Cumulative Impacts Analysis ahernatives are specific to the pioposed ORW reach of Ihe Gallatin 
River; therefore, (e) is not applicable in either instance. Any impacts to the pioposed ORW reach 
cannot be mitigated by substituting or replacing the reach with another. To be considered, 
mhigations must functionally reduce impacts related to an alternative under consideration; 
Iherefore, studies, monitoring plans, and fuilher consultation do not satisfy the requirements of 
mitigation under MEPA. 



4.1.5 Residual Impacts 

Residual impacts are those that cannot be avoided, even with mitigation. These are summarized 
for all resource areas at the end of this chapter. 
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4,2 Geology and Soils 

This section presents impacls related to the geology and soils of the study area described in 
Seclion 3.2. In general, the legulaloiy nature of the alternatives under consideration limits 
impacts to these resources; however, actions connected to the alternatives would have potential 
impacts. 



4,2, 1 No Action Alternative 

The No Action Alternative would likely include further development of residential and 
commercial units served by subsurface wastewater treatment systems within the vulnerability 
footprint under the current DEQ nondegradation guidelines. This alternative would necessarily 
differ from the Pro|X)sed Action Alternative regarding potential impacts to soils and geology 
from other sourees of nutrients not affected by ORW designation. 

4.2.1.1 Primary Impacts 

There are no known primary impacts to geology and soils that would distinguish the No Action 
Alternative from other ahernative. Disturbance of the geology and soils could occur under any 
alternative considered (due to house constmction, landscaping, or road construction for 
example), even though the managemeni of wastewater associated with that development would 
likely be different. 

4.2.1.2 Secondary Impacts 

If there is an increase in numbers of subsurface wastewater treatment systems within the 
vulnerability footprint, there would be an increase in nutrient loading to the soils. Subsurface 
wastewater treatment systems use soils for attenuation of nutrients through biological and other 
physical -chemical processes to either naturally degrade or attenuate nutrients. Phosphorus, in 
particular, is attenuated as it is adsorbed to surfaces in soils. Current nondegradation analysis 
restricts phosphorus break-through to suiface water to less than 50 years based on the analysis or 
site-specific information and evaluation (DEQ 2005a). Therefore, with an increase in overall 
loading of nutrients, soils may be affected by nutrient saturation, primarily by phosphorus. 
Nutrient saturation occurs when the soil reaches its limit in terms of binding or adsorbing 
nutrients. The overall lesult would be lo increase the mass of soil containing oi' holding 
contaminants within the vulnerability footprint area. Since some attenuation processes such as 
adsorption are |X)tentially reversible, transport of these nutrients to the receiving waters at some 
future time could occur. 

More development within the study area would also increase soil disturbance. There would thus 
be a greater likelihood that ei-osion of disturbed soils could degrade water quality. There would 
also be a greater likelihood for addhional disturbance of wetlands and riparian habitat under this 
alternative, from both direct impacts (see Section 4.8) and secondary impacts, as a result of 
increased sedimentation. 
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4.2A3 Cumulative Impacts 

The cumulative impacts of development lo geology and soils would be similar lo those of the 
Proposed Action Alternative. Development in the footprint area could occur with the same or 
greater density, within the limits of zoning regulations, if alternative wastewater treatment 
facilities were employed (Section 4.3). 

4.2.1.4 Mitigation 

Conventional mitigation measures for geology and soils would include the control of surface soil 
erosion and the use of replacement areas, e.g., areas used for the drainfields in the subsurface 
wastewater treatment systems when the original area is no longer working effectively. Erosion 
control would include Storm Water Permits with the appiopriate storm water management plans 
incorporating Best Management Practices (BMPs), such as sih fences and other storm water 
runoff settling or diversion devices. Appropriate use of erosion contiol devices would reduce 
sediment loading to the receiving waters and reduce site-specific erosion fi-om soil disturbances 
around developments. 

The use of leplacement areas for subsuiface wastewatei' treatment systems would increase their 
efficiency and reduce the nutrient loading of soils after long-term use. Also, the long-term 
monitoring of subsurface wastewater treatment systems by using soil analysis or down gradient 
groundwater monitoring could determine efficiency of the subsurface wastewater treatment 
systems and help evaluate local nutrient loading to soils. 



4.2,2 Proposed Action Alternative 

The Pi-oposed Action Alternative would primarily limit sources of nutrients within the 
vulnerability footprint to comply with the "no permanent water quality change" cnterion [(75-5- 
3l6(2)(b)] within the proposed ORW reach of the Gallatin River. 

4.2.2.1 Primary Impacts 

There are no known primary impacts to geology and soils that would distinguish the Proposed 
Action Alternative from other alternatives. Disturbance of the geology and soils could occur 
under aiiy alternative considered, even though the management of wastewater associated wilh 
that development would likely be different. 

4.2.2.2 Secondary Impacts 

In order to prevent a measurable water quality change in receiving streams, the sources of 
nutrient loads to groundwater hydrologically connected to streams within the vulnerability 
footprint would have to be limited. Nutrient loading to soils from subsuiface wastewater 
treatment systems whhin the vulnerability footprint of developable lands would be reduced with 
unplementation of the Proposed Action Ahernative. 

In the short term, limiting development within the vulnerability footprint could shift some 
development to terrain less amenable to development, for example, terrain with steeper slopes or 
less stable soils. Such a shift could Lead to more soil disturbance in steeper areas with higher 
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erosEon potenlial; however, currenl deveJopment trends in Ihe Big Sky Area indicate Ihat 
consiruction in steep terrain would likely occur regardless of Ihe Pi-oposed Action. 

Anolher potential scenario that could occur as a result of the Pioposed Action Alternative is that 
most future subsuiface wastewater treatment systems would be located outside of the 
vulnerability footprint, but the homes would be located inside the vulnerability footprint area. 
Such a scenario could encourage construction of larger communhy wastewater treatment systems 
(as opposed to individual wastewater systems), because \t can be financially and logistically 
easier to create a single, larger remote wastewater treatment system than to create multiple 
remote smaller wastewater systems. Developments that utilize community utilities typically have 
a higher density than those that use individual wastewater systems. Therefore, the Proposed 
Action Alternative could potentially resuh in more and higher denshy housing proximal to the 
Gallatin River. 

4.2.2.3 Cumulative Impacts 

The cumulative impact of development to geology and soils would be similar to that of the No 
Action Alternative. Development in the footprint area with a density equal to or greater than that 
under the No Action Alternative could occur if ahernative wastewater treatment facilities were 
employed. 

4.2.2.4 Mitigation 

With little or no difference in impacts to geology or soils as a resuh of Ihe Proposed Action 
Ahernative, there would be no need for additional mitigation measures, beyond the conventional 
measures discussed in the No Action Ahernative. 



4.2,3 Cumulative Impacts Analysis Alternative 

4.2.3.1 Primary Impacts 

There are no known primary impacts to geology and soils which would distinguish the 
Cumulative Impacts Analysis Alternative from other alternatives. Disturbance of the geology and 
soils could occur under any alternative (due, for example, to house construction, or road 
construction), even though the management of wastewater associated with that development 
would likely differ. 

4.2.3.2 Secondary Impacts 

Secondary impacts to soils and geology as a result of the Cumulative Impacts Analysis 
Ahernative would be the same as those under the Proposed Ahernative. The sources of nutrient 
loading to groundwater by dialogic ally connected to streams within the footprint would have to 
be limited. This limitation would reduce nutrient loading to soils from subsurface wastewater 
treatment systems on developable lands whhin the footprint. 

The Cumulative Impacts Analysis Alternative, as in the Proposed Action Alternative, may limit 
development within the footprint after cumulative impacts have reached the trigger values for 
water qualhy (in this case, phosphorus), in the short term, h could shift some development to 
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terram less amenable to development, such as lenain with steeper slopes or less stable soils. 
Such a shift conid lead to more soil disturbance in sleeper aieas with higher erosion |X)lenlial; 
however, currenl development trends in the Big Sky Area indicate Ihat construction in sleep 
terrain would likely occur regai-dless of the effects of Ihe Cumulative Lnpacls Analysis 
Allemative. 

As with Ihe Proposed Aclion Allernalive, the Cumulalive Impacts Analysis Allernalive could 
resull in fulure subsuiface waste waler trealment syslems Ihal are located oulside of the footprint, 
while Ihe homes are located inside the footprint. Encouragement of larger community 
waslewater Irealmenl syslems could occur, and such developments utilizing community ulilities 
typically have higher densilies than those using individual waslewaler syslems. Therefore, the 
Cumulative Impacts Analysis Allemative could resull in more and higher densily housing close 
to the Gallalin River. 

4.2.3 .3 Cumulative Impacts 

The cumulative impacls of developmenl to geology and soils would be similar lo Ihose of Ihe No 
Aclion and Proposed Aclion Ahernatives. Developmenl in the foolprint area could occur with Ihe 
same or grealer densily, within Ihe limils of zoning regulalions, if allemative wastewater 
trealment facililies were employed. 

4.2.3.4 Mitigation 

Conventional mitigalion measures for geology and soils would include the same conlrol 
measured outline for the No Aclion and Proposed Action Allematives. 
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4,3 Hydrology and Water Quality 

The primary emphasis of the Proposed Action Alternative is water quality. The regulation of 
water quality would affect the spatial arrangement and density of allowed development under all 
alternatives. As such, the mitigations presented are similar under each alternative, but their aim is 
different. For example, the No Action Alternative would degrade water qualhy over time. 
Therefore, under the No Action Alternative, mitigations to reduce nutrient loading focus on 
reducing impacts of development on water quality. In contrast, the Proposed Action Alternative 
has the |X)tential to impact development; therefore, under the Proposed Action Alternative, the 
same pi-oposed mitigations focus on reducing the impacts to development of maintaining waler 
quality. 



4,3,1 No Action Alternative 

The No Action Alternative implies that water quality would be regulated under existing rules and 
policies of the DEQ and counties. Local governments are required to comply with 
nondegradation requirements for developments that are not reviewed by DEQ. Current rules and 
policies are described in Chapter 2. 

Current Nondegradation Analysis 

Under the No Action Alternative, existing DEQ nondegradation policy applies to analysis of 
wastewater discharges into or pioximate to high quality state waters [ARM 17.30.706(1)]. 
Nondegradation standards for phosphorus and nitrogen are both numeric and narrative [ARM 
17.30.715(l)(c), (l)(d), (l)(e),and (l)(g)|. Numeric standaids for nitrate are applied at the end of 
the groundwater mixing zones [ARM I7.30.7l5(l)(d)|. Numeric standards for phosphorus are 
applied using a 50-year soil adsorption capacity [ARM 17.30.7 15( I )(e)]. Narrative standaixls are 
applied to surface water by demonstrating that the change will not have a measurable effect on 
any existing or anticipated use or cause measurable changes in aquatic life or ecological integrity 
[ARM 17.30.7 I5(l)(g)]. Numeric standards for surface water aie applied using ''trigger values" 
as part of the nondegradation analysis as described in Chapter 2. 

The nondegradation staiidards and policies apply whether the activity is regulated by DEQ or 
another jurisdiction (such as a County Heahh Depailment). The DEQ regulates discharges from 
subdivisions as defined by 76-4-l02{l6) MCA, but local governments are required to comply 
with the nondegradation rules for subsurface wastewater treatment systems that are not part of 
defined subdivisions or defined public wastewater treatment systems. Subsurface wastewater 
treatment systems that were peiinitted or authorized by the DEQ prioi' to April 29, 1993 oi' were 
in use prior to April 29, 1993, are not subject to nondegradation regulations [ARM 
17.30.702(18)]. As long as the use of the site is unchanged, the she does not have to meet current 
nondegradation requirements. 

As outlined in DEQ's subsurface wastewater treatment system guidance, a break-through 
analysis is used to analyze phosphorus impacts to surface water (DEQ 2005a). Break-through is 
the estimated time for phosphorus in groundwater to reach surface water. Using standard 
assumptions for phosphorus attenuation in soils, break-through of phosphorus to the neaiest high 
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qualily suiface water is estimaled. DEQ regulations require that any phosphorus inti-oduced into 
groundwater must reside in Ihe soil and groundwater a minimum of 50 years before it enters the 
nearest surface water. This residence lime is intended to allow for nutrient uptake by soil 
microbes and other biological activity. If the phosphorus 50-year break-through cnterion is 
satisfied, additional analysis of phosphorus impacts to the surface water would not be required 
(DEQ 2005a). 

If the calculated phosphorus break-through is less than 50 years, the impact to surface water is 
analyzed by using the dilution equation outlined below (DEQ 2005a). In the analysis, it is 
normally assumed that 100 percent of the effluent load discharged from Ihe subsurface 
wastewater treatment system will reach the surface water body. Lower loading [percentages may 
be used if site -specific conditions show more favorable nutrient attenuation. The trigger value 
determination is made for each individual activity, and is no( intended lo be applied to 
cumulative effects of muhiple unrelated activities. However, multiple phases of a single 
development are considered an individual activity (DEQ 2005a). 

The dilution equation, as referenced in Appendix P in the subsurface wastewater treatment 
system guidance, is used to evaluate impacts relative to trigger values for streams and rivers 
using Ihe 7QI0 stream flow, or 7-day, 10-year low flow of the impacted section of stream (DEQ 
2005a). 

Dilution Equation: 

(Qd )(Cd^) + (Q i ,)(^i,) < Trigger Value = non-significant 
Qd + Ql 

Qu = Effluent flow rate from subsurface wastewater treatment system(s) 
C|> = Nitiate or phosphorus concentration in effluent 

Ql = Elow rate into (or out of) suiface water (7 -day, 10-year low flow; 7Q10) 
Ci = Nitrate or phosphorus concentration in surface water (assume zero since increase, not tolal 
is important) 

The use of this equation is required by DEQ for analysis of the proposed subsurface waste wa(er 
treatment system's effect on the quality of adjacent high quality surface waters considered to be 
hydro logically connected to the groundwater system receiving the effluent. The results of the 
equation must show that any increase in nutrient concentration, ehher nhrate or phosphorus, in 
the surface water is below their respective trigger values [ARM 17.30.7 I5(l)(c)]. This resuh 
would indicate a non-significant change in the surface water quality. Appendix A includes a 
step-by-step example of how this equation was used to determine the nutrient loadings that meet 
the non-significance ciiteria for the proposed ORW reach. 

When the narrative surface water requirements are used, it may be necessary lo collect seasonal 
water samples to determine the nutrient status of the stream (DEQ 2005a). Narrative standards 
focus on biological criteria such as algal growth, which creates visual as well as biological 
effects due to impacts on stream oxygen levels. 
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Effluent Characteristics 

According to Ihe DEQ nonde gradation analysis guidance document, a Single Family Equivalent 
(SFE) produces an average of 200 gallons of effluent per day (g|xl) with a range of 150 lo over 
200 gpd for a typical single family home (DEQ 2005a). Based on Ihe Nicklin (2000a) study of 
estimated effluent flow in the Big Sky area, estimated effluent rates were adjusted from 200 gpd 
to ail average rate of 153 gpd. 

Nitrogen concentration in effluent from a subsurface wastewater treatment system, consisting of 
a standard septic tank and drainfield, is typically 50 mg/L based on average raw wastewater 
strength of 60 mg/L, with a 10^ reduction in the septic tank and a 7% reduction in the drainfield. 
The average phosphoms effluent concentration used by the DEQ is 10.6 mg/L (DEQ 2005a). 

There ai-e various DEQ acceptable subsurface wastewater treatment systems for nitrate, each 
offering differing levels of nitrate treatment (DEQ 2005c). The more effective a treatment system 
is, the lower the overall effluent nitrate concentrations will be. Estimated nitrate effluent 
concentrations from subsurface wastewatei' treatment systems vary from 50 mg/L for a standaid 
subsuiface wastewater ti'eatment system to 24 mg/L (or less) for a Level 2 system. Currently, 
there are no DEQ-approved subsurface wastewater treatment systems for the reduction of 
phosphorus, although proposed systems may be reviewed by DEQ for potential approval (DEQ 
2005c). 

A standard subsurface wastewater treatmen( system produces nutrient loading of 6.44 lbs of 
phosphorus and 30.5 lbs of nitrate (as N) per year for each SFE, using the DEQ default effluent 
flow rate of 200 gpd for a subsurface wastewater treatment system, and defauh concentration 
values of 10.6 mg/L for phosphoius and 50 mg/L for nitrogen. Using the effluent flow rate of 
153 gpd estimated by Nicklin (2000a) in the Big Sky area, nutrient loading is reduced to 4.93 lbs 
of phosphorus |>er year and 23.33 lbs of nhrate (as N) per year for each SFE. 

Nutrient loading would be limited by the amount of developable land within the area adjoining 
the Gallatin River and having a hydrologic connection to the river (Figure 2-1). As shown in 
Section 4.4.3, there are 1,846 acres of available developable land within the hydro logically 
connected aiea, or vulnerability footprint. Under maximum development allowed by current 
zoning, 652 single family dwellings could be buih on currently undeveloped or paitially 
developed lands (Table 4.4-3). 

For this analysis, it was assumed that each residence would be equal to one SFE. An SFE is 
defined as a relative measure of demand placed on the water and wastewater treatment plant by 
an average single-family residential unit. For our analyses, one SFE has two bedrooms and two 
bathrooms. Using the maximum number of SFEs possible in the vulnerability footprint area, the 
corresponding total nutrient loading to the Gallatin River was piojected to be 3,212.14 lbs of 
phosphorus aiid 15,212.79 lbs of nitrate (as N) per year. The analysis does not account for 
attenuation of nitrate or phosphorus in soils or groundwater and assumes 100*^ of the effluent 
loads discharged from the subsurface wastewater treatment systems would reach Ihe Gallatin 
River, which is in conformance with the DEQ surface water calculation requirements (DEQ 
2005a). When translated to a unit -area basis, average loading rates of 1.74 lbs of phosphorus/acre 
and 8.24 lbs of nitiog en/acre were determined for the No Action Alternative. 
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Using monthly mean flows from Ihe Gallalm River gauging station for at least 67 years of 
record, flows from October (447 cfs), February (299 cfs), June (2,910 cfs), and July (1,270 cfs) 
were used to predict average seasonal concentrations of nutrients given the above nutrient loads 
(McCailhy 2005). These monthly mean flows were chosen based on seasonal low and high flow 
rates and significance to aqualic life (Figure 4.3-1). 



WOO 




Monlli 

Fignre 4.3-1. Mean monlhlv flows m measured at USGS Slalion 06043500, ne:ir Galljlin Galewav> 
Montana, from 1933 to 2005 {USGS 200Sa). Dala aie displayed to show the water year 
(measured from October to September) rather than the calendar year. 

While the nutrient loads released from a source are assumed to be generally consistent 
Ihroughout the year, (he concentrations within the receiving stream can vary substantially, 
primarily because of differences in biological activity and water quantity available for dilution in 
the receiving water. Greater biological activity generally occurs during spring and summer 
months; these aie also the limes of highest water flows, causing dilution of the nutrient loads. 
Therefore, the highest predicted nutrient concentrations occur in October through March, during 
periods of low flow and very low rates of biological assimilation. Using the previously described 
loading per SFE and the mean monthly flows in Figure 4.3-1, the phosphorus trigger value of 
0.001 mg/L is exceeded in Februaiy with approximately 1 19 new SFEs or greater in the footprint 
(Figure 4.3-2). Using the same data sets, the nitrate trigger value of 0.01 mg/L is exceeded in 
Februaiy with approximately 252 new SFEs or greater in the footprint (Figure 4.3-3). These 
values coincide whh lower seasonal flow of the Gallatin River and limited biological 
assimilation of phosphorus and nitrate. Lower flows reduce the dilution of nutrient loads; 
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therefore, it takes substantially fewer SFEs in the footprint to meet the trigger values at the TQIO 
of 204 cfs (Figures 4J-2 and 4.3-3). 
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Figure 4.3-2. Predicled phosphorus concentriition for No Action Ahernalive shown in relation lo waler 
qualily slandards liigger value of 0.001 mg/L in The mainslem of the Gallatin River. Plotted 
concentrations are based on calculated phosphorus loading and dilution, based on mean 
monthly flows as measured at USGS Station 06043500, near Gallatin Gateway, Montana. 
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Figure 4.3-3. Predicted nitrate (as N) concentriition for No Action Ahernalive shown in relation to water 
quality standards trigger value of 0.01 mg/L in the mainstem of ihe Gallatin River. Plotted 
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cone enliat ions are based on calculated nitrate loading and dilution, based on mean 
monlhly flows as measured at USGS Station 06043500, near Gallalin Gateway, Montana. 

4,3.1.1 Primary Impacts 

Primary impacts to water quality from tbe No Action Alternative include additional potential 
nutrient loading to the Gallatin River mainstem fi-om future build-out on the 1,846 acres of 
undeveloped or pailially develo|>ed land in the study area. This land is hydrologically connected 
to the proposed ORW reach of the river and therefore within the vulnerability footprint. Current 
nondegradation analysis evaluates sources adjacent to surface water, but does not rely on a basin- 
wide hydrologic "vulnerability footprinf approach. The determination of whether a regulated 
source requires surface water impact analysis is based on whatever information is available to 
DEQ regarding |X)tential direct hydrologic connection to the surface water. For wastewater 
sources that are considered adjacent to surface water, analysis of surface water impac(s would be 
required for nitrogen, and also for phosphorus if the 50-year breakthrough requirement is not 
met. The impacts analysis is based on the trigger values, and if the trigger values are exceeded in 
the evaluation, under the No Action Alternative, the applicant would have the option of trying to 
demonstrate compliance with the nairative standard for nitrogen and phosphorus. This narralive 
method of compliance evaluation would not be available to an applicant under the Proposed 
Action Alternative. The option of requesting an application to degrade state waters, which is 
available under the No Action Ahernative^ would not be available under Ihe Proposed Action 
Alternative. 

Based on the estimate of 652 units determined in the land use analysis (Section 4.4.2) to be the 
maximum number of developable dwellings, evaluation of the maximum loading to the Gallatin 
River indicates an increase in phosphorus concentrations of O.OO&I mg/L, which is over eighl 
times the trigger value or measurable change of 0.001 mg/L at the IQIO low flow conditions 
(204 cfs) on the Gallatin River at the gauging station (Figure 4.3-4) (McCarthy 2005). Nitrate (as 
N) shows an increase of 0.03 E mg/L which is almost four times the trigger value of 0.01 mg/L at 
the same low flow condition and location (Figure 4.3-5). 

This evaluation indicates that the No Action Alternative could result in a measurable change in 
water quality using Ihe development assumptions described in Section 4.4.2. Based on the 
Gallalin River monthly mean stream flows at the gauging station neai' Gallatin Gateway, the 
highest concentrations occur during the winter months when low flow rates hmh dilution. 
Seasonal water quality data collected by the Blue Water Task Force confirm this by showing that 
the highest seasonal levels of nitrate occur between September and March (BWTF 2006) (Figure 
4.3-6). 

During winter months, natural nutrient attenuation from biological activity would be limited due 
to seasonally low temperature and sunlight. Figure 4.3-6 illustrates that the nitrate concentrations 
in the Gallalin River during winter months are as much as three times higher below the 
confluence with the West Fork as they are above the confluence. The sources of nitrate in the 
West Fork have not been specifically quantified, but their combined effect indicates that the 
magnitude of impact on nitrate concentration in the Gallatin River vaiies from minimal to 
substantial depending on the season. 
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Figure 4.3^. Predicled phosphorus concentration above background levels (existing levels under curreni 
conditions) in the Gallatin River in relation to the number of single family equivalents (SFE). 
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Figure 43-5. Predicled nitrate concentration above background levels in the Gallatin River in relation to 
the number of single family equivalents (SFEj. 
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As oullined earlier, DEQ's subsurface wastewater Ireatmenl system guidance uses a break- 
through analysis to analyze phosphorus impacts to surface waler. The DEQ requirement Umits 
break -tlirough to surface waler to greater than 50 years. If the phosphorus 50-year break-through 
criterion is satisfied, additional analysis of phosphorus impacts to the surface water would not be 
required (DEQ 2005a). Using the nondegradation analysis approach of the No Action 
Alternative, if the 50-yeai' break-thiough criterion is mel (i.e., not exceeded), evaluation of 
phosphorus impacts to suiface water is not requii-ed. 

Using Ihe 50-year break-lhi-ough criterion, a measurable change for phosphorus may occur in Ihe 
future, albeit likely at least 50 yeais or more from the initial dischaige to gi-oundwater in the 
vulnerability footprint. This lack of long-term evaluation of impacts to surface waler would 
resuh in long-term potential increase of phosphorus to the Gallatin River. 

Because current DEQ policy evaluates impacts to surface water on the basis of individual 
development pi-oposals (including serial projects by the same applicant), cumulative effects from 
multiple independent i^ioposed developments would not be evaluated in a legulatoiy fiamewoik 
under the No Action Alternative. If nondegradation limits for nutrients cannot be met in 
groundwater prior to effluent reaching the surface water (in this case, the Gallatin River 
mainstem), a mixing zone in the river can be adopted so long as DEQ standaixls are met in Ihe 
river mixing zone. By using a mixing zone within the Gallatin River mainstem for attenuation of 
nutrients, there may be localized stretches in the mainstem with elevated levels of nutrients until 
attenuation would reduce these levels below a measurable change. The resuh would be a 
potentially measurable increase in nutrient concentration in the receiving water, which locally 
may exceed trigger values of these nutrients. Thus, the No Action Alternative could lead to the 
permitting of subsurface wastewater treatment systems that rely on a mixing zone in the Gallatin 
River for compliance. Given the data |X)rtrayed in Figure 4.3-2 and 4.3-3, it is highly likely that 
the trigger values for nitrate and phosphorus would be exceeded well before full build-out is 
reached in the vulnerability footprint. 
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Figure 4.3-6. Nitrate concentrations as meariured at three stations near the confluence of the Weijt Fork of 

the Gallatin River and the Callaliii River near Big Sky, Montnna, from April 2000 to Januarv 
2004 iBWTF 2006). 

Sources of wastewater discharge that aie not leoulated by the federal, state or local agencies, are 
no! addressed in the No Action Allemaiive. Under the No Action Alternative, cumulative 
degradal ion from these sources as well as other permissible nonpoint sources may degrade water 
quality. 

Sites with subsurface wastewater treatment systems that were permitted or authorized by DEQ 
prior to April 29, 1993. or were in use prior to April 29> I99J, are not subject to non degradation 
regulations [ARM 1 7.30.702(1 8 )J. As long as the use of the site is unchanged, the site does not 
have to meet current nonde gradation requirements. 

4.3.1.2 Secondary Impacts 

The Blue Water Task Force sampled and compiled water quality data on the Gallatin River and 
its tributaries from May 2000 to February 2004. Current water quality data showed that nitrate 
levels in the West Fork of the Gallatin River were higher than any measured ai upstream stations 
on the Gallatin River mainstem above the confluence with the West Fork of the Gallatin River 
(BWTF 2006). This higher level of nutrients in the West Fork of the Gallatin River (which drains 
Big Sky) suggests that, even with much of the West Fork valley served by a municipal sewer 
system, the intensity of development such as seen in Big Sky has lead to measurable nutrient 
increases in principal receiving streams. 
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Other lypes of unregulated development may lead to measuiable nutrient increases in leceiving 
streaiiis, including landscape feililizer runoff, livestock associated with the recreation industry, 
release of soil nutrients fi-om timber clearing, increased storm water runoff, or general soil 
disturbance. Such impacts may occur independent of nutrients fi-om subsurface wastewater 
treatment systems and serve as secondary impacts fiom the No Action Alternative. The primaiy 
negative impacts on surface water quality caused by increased nutrient loads also result in 
secondary impacts by enhancing algal and periphyton growth within the streams (Section 4.6). 
Modeling data in support of a nonsignificance determination |>erformed by Nicklin using the 
EPA Enhanced Stream Water Quality Model (QUAL2E) have shown a potential increase in 
algae concentration along the South Fork and West Fork of the Gallatin River as a resuh of the 
proposed Yellowstone Mountain Club development (Nicklin 2000b). QUAL2E is a 
comprehensive and versatile one -dimensional stream water quality model. It simulates the major 
reactions of nutrient cycles, algal production, and oxygen demand, and their effects on the 
dissolved oxygen balance. 

Estimated algae growth as a result of new developments in the West and South Fork areas of the 
Gallatin River has shown an increase as high as 3. 1^ in algal growth at the mouth of South Fork 
due to increases in nitrate loading to surface waters (Nicklin 2000b). 

4.3. 1.3 Cumulative Impacts 

Cumulative impacts to the Gallatin River related to the No Action Alteniative would primarily 
be those from regulated and nonregulated sourees which contribute nutrients. Other cumulative 
impacts could come from possible increases in sediment loading due to the projected levels of 
development on undeveloped and partially developed private land, as discussed above. 
Expansion of residential development in Big Sky will likely increase the service connections to 
the Big Sky Water and Sewer District. This increased service could lead to more nutrient loading 
in the Gallatin River if the District chooses to use hs MPDES flow-based discharge permit. As 
indicated in Ihe previous section, it is likely that cumulative impacts of regulated and 
nonregulated development would lead to measurable increases in pollutant levels in the Gallatin 
River. 

4.3.1.4 Mitigation 

Mitigation measures for the No Action AUernative might include the following: 

• Requiring automatic surface water nondegradation reviews for all shes within the 
vulnerability footprint map by DEQ in its routine subdivision review process 

• Periodic compliance testing of septic systems to evaluate system efficiency or as part of 
property transactions with penahies for exceedances 

• Higher treatment standards for regulated sourees of nutrients for future developments 

• Replacement of failing septic systems as required by the County 

• More frequent and mandatory pumping of septic systems 

• Increased minimum lot sizes 

• Community wastewater treatment systems for all new subdivisions 
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• AUenialive septic systems that offer greater degree of treatment (see miligation under 
Section 4.3.2) 

4.3,2 Proposed Action Alternative 

The ORW designation would prevent permanent, measurable change of water quality in the 
designated reach of the Gallatin due lo a new or increased point source discharge to the river. 
Thus, for undeveloped pai'cels that aie in proximity lo the Gallatin River or have a hydrologic 
connection to the river (as indicated in the vulnerability footprint map [Figure 2-IJ), the ORW 
designation would limit the amount of phosphorus and nitrogen entering the river. The degree of 
nutrient reduction was determined by applying the subsurface wastewater ti-eatment system 
dilution equation (see section 4.3.1) on an overall, cumulative basis for both nitrogen and 
phosphorus. Nitrogen and phosphorus were assumed to be at their respective trigger values at the 
end of the ORW designated reach near the Gallatin Gateway USGS gauging station at its annual 
7010 flow. Because effluent from drainfields is discharged year round and its travel time to 
reach the receiving water varies, the annual 7QI0 value was used as opposed to monthly 7QI0 
values. The analysis does not account for any attenuation of nitrate or phosphoius in the soils or 
groundwater and uses a mass balance and dilution concentration approach. This approach takes 
(he pounds of nutrient in a given period of time and divides it by the volume of flow in that same 
time period as it intersects the Gallatin River to obtain a total in-stream concentration increase as 
the nutrient load is diluted by the flow of the river. This is consistent with the application of the 
vulnerability footprint map, which includes land underlain by high-permeability aquifers with an 
estimated one-year or less time of travel to the river (Apjiendix F. of the Footprint delineation 
methods). 

Flow data for the Gallatin River were obtained from USGS statistical summaries of sti-eamflow 
for the Gallatin River near Gallatin Gateway, Montana (USGS 2006a). The gauging station is 
approximately 0.3 mile downstream fiom the Spanish Creek confluence. An annual 7010 value 
of 204 cubic feet per second (cfs) was reported (McCarthy 2005). 

For this analysis, the trigger value is the allowable inci'ease above the backgi-ound value of a 
pollutant in surface water and is considered the threshold of "measurable change" when 
evaluating potential impacts under the Proposed Action Alternative. Nutrient loading thresholds 
for the respective trigger values were calculated for nitrates (as N) and phosphorus (DEQ 2006a) 
using values of 0.01 mg/L nitrate as N and 0.001 mg/L phosphorus (DEQ 2006a) and the annual 
7010 value at Gallatin Gateway USGS gauging station of 204 cfs. The annual nutrient loading to 
the Gallatin River which would cause an in-stream increase equal to the trigger value is 400.78 
lbs of phosphorus |>er year and 4,007.80 lbs of nitiogen per year (Figure 4.3-7 and 4.3-8). 

In oi-der to project development in the Spanish Creek and state lands under the Proposed Action 
Alternative, these areas were considered developed at their threshold limits (see Section 4.4.3 for 
rationale). Spanish Creek and the state lands have developable land within the vulnerability 
footprint equivalent to 10 SFEs and 4 SFEs, respectively. Fourteen SEE is substantially less than 
the maximum density that could be buiU on the acreages if they were privately held. This 
constraint of a total of 14 SFEs was subtracted fi-om the nutrient loading shown in the previous 
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paragraph for the GaHalin River based on 4.93 [bs phosphorus per SFE and 23.33 lbs nitrogen 
per SFE and yielded Ihe following: 

400.78 lbs P - (14 SFE X 4.93 lbs P/SFE) = 331.76 lbs phosphorus 

4,007.80 lbs N - (14 SFE x 23.33 lbs nitrogen per N/SFE) = 3,681, 18 lbs nilrogen 

Based on Ihe given niilrieni loading constraints and methods, phosphorus is the liiniling nutrient 
that will first meet Ihe trigger value for measurable change in water quality ui (he Gallatin River 
due to discharges from subsurface wastewater treatment systems. 

Based on Ihe 1 ,846 acres of developable land excluding Ihe Spanish Creek and stale lands within 
Ihe vulnerability footprini, the calculated loading for phosphorus is 0.22 Ibs/yr/acre and 2.17 
]bs/yr/acre for nilrale (as N) in order to slay below the state's trigger values (i.e.. measurable 
change) for Ihese nutrients. (See Appendix A for further explanation of Ihese calculations). 
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Figure 4.3-7. Projecled phosphorus loading to the Gallalin River above background levels based on 4.93 
pounds of phosphorus per year per single family equivalent. 
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Figure 4.3-8. Projected nitrate loading to the Gallatin River nbove background levels based on 23.33 
pounds of nitrate per year per single family equivalent. 

4.3.2.1 Primary Impacts 

PriniiiA' impacis based on Ihe Proposed Aclion Alternative would include limilino Ihe niilrienl 
loading based on a nulrieni allocalion per acre in order lo meet no measnrable change for nilrale 
and phosphorus in the Gallalin River, as illuslraled in Figures 4.3-7 and 4.3-8 above. To meel the 
trigger values or no measurable change criteria at the annual 7010 low flow of the Gallalin River 
near Gallalin Galeway. the allowable annual total nutrient loading wonid be 331.76 lbs 
phosphorus and 3,681.18 lbs nitrate (as N). This is Ihe maximum allowable aiuiual load from all 
point sources in the footprint area that would not exceed the trigger values. 

Effluent flow rales for subsurface wastewater trealmeni systems and their associated loading of 
nutrients is based on 153 gallons of wastewaler |ier day for each S¥E (Nicklin 2000a). Based on 
Ibis estimate flow per SFE and Ihe allowable annual total nulrieni loading for phosphorus 
presented above, approximately 67 SFEs using conventional subsurface wastewater treatment 
systems placed within the vulnerability foolprinl would meet the allowable phosphorus limit of 
330 lbs phosphorus |^r yeai'. The Proposed Action would restrict Ihe total contribulion of 
nutrients lo Ihe Gallatin River to avoid exceeding trigger values. Because the actual nutrient 
loading is of concern and not the number of contribulion sources, these restrictions would most 
likely be based on nutrient loading to the Gallatin River from Ihe subsurface wastewater 
Irealment systems, and would not be based on the number of SFEs. The SFE basis is used only as 
a way to relate actual nutrient loading to a household unit basis. 
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The Proposed Action Alteniative does account for cumulative effects of subsuiface wastewater 
treatment systems by limiting the total nutrient loading under low flow conditions to below any 
measurable change, in this case, the trigger value for phosphorus, which is more restrictive than 
the trigger value for nitrogen. However, the Proposed Action Alternative does not account for 
nonregulated sources, or those sources not restricted under the ORW designation (such as non- 
point sources to the river and tem|x>rary sources). Those sources could degrade water quality to 
the same degree as under the No Action Alternative. 

If a regulated site, whh a subsurface wastewater treatment system permitted or authorized by the 
DEQ prior to April 29, 1993 or in use before April 29, 1993, is changed in a way that could 
increase dischaiges to the Gallatin River, it would have to meet the same measurable change 
requirement as a new subsurface wastewater treatment system under Ihe Proposed Action 
Alternative. 

4.3.2.2 Secondary Impacts 

Due to the restriction of nutrient loading to the Gallatin River from subsurface wastewaCer 
treatment systems, a developer may seek to place septic system dra infields outside the 
vulnerability footprint aiea, even when the development lies within the footprint. This placement 
may concentrate drainfields from new developments adjacent to the footprint boundary, 
potentially impacting other groundwater sources due to the spatial limits put on drainfield 
locations. In addition, new development may be forced outside of the footprint. However, zoning 
regulations would continue to limit development in all areas, regaidless of the alternative chosen. 
Development in areas of greater to|x>graphic relief may lead to increased erosion and sediment 
transpoil to tributary drainages and thus eventual transport of increased sediment into the ORW. 

The limitation of nutrient level increases to below the trigger value in the proposed ORW reach 
would limit the proliferation of periphyton and nuisance algae that may occur under the No 
Action Alternative. 

4.3.2.3 Cumulative Impacts 

Cumulative impacts to water quality of the Gallatin River due to the Proposed Action Alternative 
would be less than fiom the No Action Alternative, since pollution from ORW-affected sources 
of nutrients would be capped by the no measurable change criteria discussed above. There would 
still be some cumulative impacts of increased nutrient loading in the ORW. This increased 
nutrient loading would come from sources of nutiients that are not affected by the Proposed 
Action Alternative, such as individual septic systems outside the footprint and incidental sources 
introduced from tributaries. 

As discussed in Section 4.3.1, the Pioposed Action Ahemative could encourage the use of 
community or regional wastewater treatment systems and ultimately lead to development that is 
as dense or denser (if community wastewater systems allow changes in zoning for increased 
density) (han under the No Action Alternative. Therefore, other non -wastewater pollutant 
sources related to development may not be decreased under the Proposed Action Alternative as 
compared to the No Action Alternative. 
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4.3.2.4 Mitigation 

Pliosphoius is Ihe limiling nulrienl in subsurface waslewaler (realment systems because its 
trigger value is so much lower than Ihal for nilrogen. Three lypes of Irealmenl systems were 
evaluated as mitigalion measures to limit phospliorus loading in the ORW. They are described as 
advanced subsurface wastewater treatment systems, zero discharge systems, and centralized 
lreatmenl(Table4.3-l). 

Tnble 4.3-L Wastewater treatment oplions for reducing nulrient conlent of effluent reaching the 
raainstera of the Gailatin River. {See Appendix G for a more detailed explanation of each method and 
references). 
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''Upland spreading and/or open space irngation after primary treatment. This is similar to current pracfice of the Big 

Sky Water and Se\ver District. 

'Controlled hydrograph release discharge - Using Big Sky Water and Sewer District's approved MPDES permit [o 

the Gallatin for seasonal {high river flow) discharge. 

Using advanced subsut^ace treatment options as a milioation measure would increase the 
treatmenl level of effluent over thai of a conventional subsnrface wastewater treatment system 
(septic tank and draiiiFieldJ and would reduce nulrient loading (Figures 4.3-9 and 4.3- lOj. 

These systems may include recirculating sand filters, chemical removal, incineration, or 
composting toilets. Recirculating sand filters (Option A) increase treatment of phosphorus from 
the 99f reduction found in conventional subsurface wastewater treatment systems to a 30% 
reduction before the wastewater is introduced into the groundwater (EPA 2(X>2). Nitrogen output 
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is reduced from ll*^ found m convenlional subsurface wastewater treatment systems to 45-75%. 
The second option uses chemical pi-ecipilation (Option B) and reduces phosphorus an average of 
50% but has no significant increased effect on nitrogen reduction, which would slill be about 
17% as found in a conventional subsurface wastewater treatment system. The final option uses a 
composting or incinerator toilet (Option C), which treats only the water from toilets, known as 
black water, ahhough a small drainfield is still required for gray water disposal, or water from 
sinks and other drains which don't originate from toilets. It has a reduction efficiency of 59% for 
phosphorus and 78% for niti-ogen (HydroSolutions 2(X)6). Figures 4.3-9 and 4.3-10 display how 
these alternative systems (Table 4.3-1) compare with the conventional subsurface wastewater 
treatment system in terms of total output to the mainstem of the Gallatin River as the number of 
SFEs increases. 
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Figure 4.3-9. Predicted phosphoru? (as P) concentration resulting from typical septic treatment, and three 
mitigation options (see Table 4.3-1). Concentrations aie shown in relation to water quality 
standaids trigger value of 0.001 mg/L in the mainstem of the Gallatin River. Plotted 
concentrations aie based on calculated nitrate loading and dilution based on 7QI0 flows 
as measured at USGS Station 06043500, near Gallatin Gateway, Montana. 
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Figure 4.3-10. Predicted nitrale (as N) concentration resulting from typical septic Ireatnient, and three 
mitigation options (see Table 4.3-1). C once nl rat ions aie shown in relalion lo waler quality 
standaids trigger value of 0.01 nig/L in the mainstem of the Gallatin River. Plolled 
concent rations are based on calculated nitrate loading and dilution based on 7Q10 flows 
as measured at USGS Station 06043500, near Gallatin Gateway, Montana. 

The zero discharge mitigation measure includes on-site storage of the septage va sealed vauPts 
with off-site disposal ultimately outside of the Gallatin River watershed. Thus, the zeio discharge 
measure would resuh in no increase iw phosphoius oi' nitrate in the ORW. 

The frnal mitigation measure includes centralized treatment. The treatment would rely on using 
the existing publicly owned treatment works of the Big Sky Water and Sewer District No. 363. 
Currently, the Big Sky Water and Sewer District land applies its treated effluent to golf courses 
in the Meadow Village area of Big Sky (R. Edwards, pers. comm. 2006). It is not known if the 
Big Sky Water and Sewer District has made an allocation of the treatment capacity which could 
potentially be assigned to additional new development within the vulnerability footprint 
identified in this study. 

The Big Sky County Water and Sewer District also has an MPDES peniiit (MPDES Permit No. 
MT-0030384) for seasonal point source dischaige to the Gallatin River mainstem just below the 
confluence with the West Eork, but that discharge point has not been used to date (R. Edwaixls, 
pers. comm. 2006). The effluent limitations for the Gallatin River dischaige outfall (the point 
where the treated effluent is discharged to the receiving water) are based on higher monthly 
70 10 flows in the receiving water, from March through June. Most of the discharge is permilled 
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to occur in May and June, upon meeting applicable water quality staiidards for phosphorus and 
nitrogen (ARM I7.30.7l5(l)(c)). 

Based on pemiil effluent limilalions of a 500:1 dilulion ratio, which was the mixing ratio of 
receiving water to treated effluent calculated to maintain the trigger values for nutrients, the Big 
Sky Water and Sewer District dischaige would result in an increase of up to 506 lbs phosphorus 
and 5,060 lbs nitrogen to the Gallatin River annually through the District's seasonal discharge. 
This nutrient loading at the discharge outfall is based on nutrient concentrations after primary 
treatment, a primaiy piticess for treating wastewater that focuses on solids i-emoval. 



4.33 Cumulative Impacts Analysis Alternative 

43.3.1 Primary Impacts 

Primary' impacts to hydrology and water quality as a result of the Cumulative Impacts Analysis 
Ahemative would be similar to those under the Proposed Action Ahernative. 

Under the Cumulative Impacts Analysis Alternative, developments in the footprint would have 
to undergo a nondegradation review. The pi-oposed development would first be evaluated with 
respect to whether its wastewater system, in conjunction with the cumulative impacts of other 
new developments inside the footprint, would contribute enough phosphorus or nitrogen to hit 
exceed the trigger level for nutrients in surface water. This trigger value analysis would be 
identical to that in the Pi-oposed Action Alternative. If the development, with cumulative 
impacts, exceeded the trigger values for nitrogen or phosphorus, the proponent could evaluate 
Ihe surface water impacts via the narrative standaid (DEQ 2005; ARM 17.30.7 I5(l)(g)) , or the 
applicant could submit an application to degrade state waters (these two options would not be 
available under the Pioposed Action Plan). If the discharge of phosphoius met the 50-year 
breakthrough requirement (ARM 17.30.7 15( I )(e)), then Ihe trigger level analysis would not be 
Inquired foi' phosphoms for subdivisions adjacent to state suiface wateis. 

If, and when, the cumulative nutrient loading reached the trigger values, a restriction to nutrient 
loading would be put in place to maintain phosphorus and nitrogen levels at or below the trigger 
values in the receiving stream. This loading for phosphorus would occur after the addition of 
approximately 67 SFEs (See Appendix A). Any additional wastewater discharges in the 
footprint would be required to show non significance via a narrative analysis or submit an 
application to degrade state waters. 

The Cumulative Impacts Analysis Alternative would pi-ovide protection similar to the Pi-oposed 
Action Ahernative, with resjiect to impacts from subsurface wastewater treatment systems. This 
comparison of Cumulative Impacts Analysis to the Pioposed Action Ahernative assumes the 
Proposed Action Alternative will primarily affect residential and commercial development 
(which is an assumption based on the lack of other existing discharges that will be affected by 
the Pi-oposed Action Ahernative). Further, h assumes that DEQ will use its discretionary powers 
to evaluate cumulative impacts in the ORW reach. Due to the administrative (rather than 
legislative) nature of Ihe Cumulative Impacts Analysis Ahernative, DEQ could cease cumulative 
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impacts aiialysES, reluni lo currenl regulaloiy praclices, and Ihe impacts would be more similar to 
the No Action Alternative. 

433.2 Secondary Impacts 

Secondary impacts as a result of the Cumulative Impacts Analysis Alternative would be similai' 
to those under as the Pi-oposed Action Alternative. Unregulated development in lands outside of 
the footprint may lead to measurable nutrient increases in receiving streams, as indicated in the 
discussion of the No Action Alternative. 

As with (he Proposed Action Alternative, the restriction of nutrient loading to the Gallatin River 
from subsurface wastewater treatment systems may encourage a developer to place septic system 
drainfields outside the footprint, even when the development lies within the footprint. This 
placement may concenliate drainfields from new developments adjacent to the footprint 
boundaiy, |X)tentially impacting other groundwater sources due to the spatial limits on drainfield 
locations. In addition, new development may be forced outside the footprint. However, zoning 
regulations would continue to limit development in all areas, regaidless of the alternative chosen. 
Development in areas of greater topographic relief may lead to increased erosion and sediment 
transpoil lo tributary drainages and thus eventual transport of increased sediment into the ORW. 

The limitation of nutrient level increases to below the trigger value in the Cumulative Impact 
Analysis Ahernative would limit the pi-oliferation of periphyton and nuisance algae to below 
levels that may occur under the No Action Alternative. 

4.3.3.3 Cumulative Impacts 

Cumulative impacts to water quality of the Gallatin River due to the Cumulative Impacts 
Analysis would be similai' to those under the Pioposed Action Alternative. Pollution from 
affected sources of nutrients would be capped by the no measurable change cnteria discussed 
above by applying the trigger value evaluation to cumulative impacts fiom developments. There 
would still be some cumulative impacts of increased nutrient loading in Ihe study area, and this 
increased nutrient loading would come fi-om nutrient sources that are nol affected by the 
Cumulative Impacts Analysis Alternative, such as individual septic systems outside of the 
footprint and incidental sources introduced from tributaries. 

As discussed in Section 4.3.1, the Cumulative Impacts Analysis Alternative could encourage the 
use of community or regional wastewater treatment systems and uhimately lead to development 
that is as dense or denser (if community wastewater systems allow changes in zoning for 
increased density) than under Ihe No Action Ahernative. Therefore, other non- waste water 
pollutant sources related to development may nol be decreased under the Cumulative Impacts 
Analysis Ahernative as compared to the No Action Alternative. 

4.3.3.4 Mitigation 

Mitigation measures for the Cumulative Impacts Analysis Ahernative are similar lo Ihe Pi-oposed 
Action Alternative (see section 4.3.2.4) 
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4.4 Land Use and Recreation 

4.4.1 Introduction and Overview 

Land Use 

As explained in Chapleis 2 and 3. the focus of impact analysis (for all aMemalives) is on (he 
corridor of land termed the "foolprinl" along the river and ils major iribulaiies. The lands 
encompassed by the foolprinl aie illustrated in Figure 1-1, with lolal acreage in Ihe footprini (in 
Gallatin County) summarized below in Table 4,4-1. 

Table 4.4- L Acreage of land in the footprLLiI — in Galliilin County. 

Omii^rship/Jurisdklion Arr«£ 
Public Lj]]d 

Federal: Gallunn National Fores! I 1.379 

Stale: Gallatin Wildlife Managemeni Area 369 

Subtolal Public Land 12.248 

Private Land 

Gallatin Canyon/Big Sky Zoning Districl 3,104 

South Gallatin Zoning District 1,226 

Spanish Creek-North Karst Area !.^22 

Subtotal Private Land 6,252 

TotaJ Public and Private Land 1S,50Q 

{Note: Districts listed above in Table 4.4-1 are deLneaied in Figure 34-1 ) 

Potential land use impacts center on the "build-oul increment" defined as those public and 
private lands within the footprint in Gallatin County that are presently undeveloped or pailially 
develoi^d'^ and on which future i-esidentiaK commercial, industrial, institutional, or reci-eational 
developments may be expected based on current plans and/or zoning designations (Appendix H: 
land use identification and acreage calculation methods). The primaiy expression of ORW land 
use impacts is the difference in magnitude of development that would be allowed or expected in 
the build-out increment under the No Action Alternative versus thai under the Proposed Action 
or the Cumulative Impacts Analysis Alternative. This difference in allowable development is due 
to the more stringent water quality protection standards and policies under the Proposed Action 
or the Cumulative Impacts Analysis Alternative compaied with existing regulations under the No 
Action Alternative, 

Table 4.4-2 lists the areas of private lands in the footprint and identifies the build-out increment 
by area for these lands and by planning or zoning designation. It is in the build-out increment, 
shown in this table, that the primary' differences in possible future development are compared 
between the No Action and Iwo Action alternatives. For public lands, there is no comparable 



'^ Partially developed means currently hosting some level of developed land use (such as residential), but at a 
density/intentiity less than that allowed by existing plans and/or zoning de^ignanons. 
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dislinclion between developed, pailially developed, and undeveloped land. Instead, impact 
analysis focuses on the limited number and type of facilities present or expected on Ibe federal or 
state lands in tbe footprint (e.g., recreation sites, recreation residences, operations and 
maintenance facilities, etc.), and on the relative potential for new facililies or expansions of 
existing facilities under tbe No Action, Proposed Action, and Cumulative Impact Analysis 
alternatives. Table 4.4-2 includes all land use classifications preseni in tbe respective zoning 
districts to allow ease of comparison witb Table 3.4-2. Tbe zoning districts analyzed are 
experiencing rapid development. Some of the acreages sbown as undeveloped may include some 
lands witb subdivision approval but no current building activity; bowever, data necessary to 
exclude Ibese cases from analysis are not available at this lime. Thus, results sbown are Ibe most 
conservative estimates of lands available for development (i.e., indicates tbe lowest possible 
numbers of acres available). In addition, Table 4,4-2 includes some lands that have i-eceived 
development approval by Gallatin County but are not constructed. According to Gallatin County 
|X)licy, sucb cases are considered "developed." Sucb projects would be subject to ORW 
restrictions only if tbe developer inhiates tbe DEQ water quality jiermitting process after formal 
adoption of tbe ORW designation. If the DEQ permitting process bas been initiated before ORW 
adoption, tben tbe regulations, procedures and criteria in force at Ibe time of application will 
apply. 

Table 4.4-2. Private lands in the foolprint, total and build-oul increment acreage, by area and land use 
classification as of February 2006 (see Appendix. H for sources and methodology used to compile these data). 



Land Use CEasslfication 



ToIhI 

(acres) 



Fullj De>eloped 
(acres) 



Build-Oul Increment 
Partially 

Developed" 
(acres) 



Undeveloped 
(acres) 



Gallalin Cauyon/Big Skj Zoning Dlstrlcl' 










Residenlidr 










Town Center Reside nlia.1 


i 


— 


+41-^ 


— 


MuJTi -Family 3500 


40 


40 


-^ 


— 


Mul[i-Fjmi]y36(X) 


— 


- 


— 


— 


Mobile Home WOO 


— 


— 


— 


— 


Single Family 7500 


40 





39 


1 


Single Family 11000 


49 


29 


7 


13 


Residenlljl Cluster 1 


I4E 


B3 


18 


47 


Residential Cluster 2 J 


37S 


IG3 


10 


180 


Residential Cluster 5 


490 


157 


63 


270 


Residential Cluster 10 


33 E 


137 


55 


146 


ResidenlialCluster 20 


237 


29 


112 


96 


Residential Cluster 40 


— 


— 


— 


— 


Residential Cluster 100 


— 


~ 


— 


— 


Commercial 










Community Commercial 


48 


41 


~ 


7 


Commercial and Industrial Mixed Use 


215 


197 


— 


IS 


Meado\^ Center 


~ 


~ 


~ 


— 


Recreational Business 


13 


10 


— 


3 


Resort 


— 


~ 


~ 


— 


Town Center Commercial 


— 


~ 


— 


— 



GaUalin ORW Dcfiignalion EIS 



159 



Mtiuiunj Dcpiinnicni of EnviTonracniul Qu jIjiv 

£r]!iciDbcc?006 



Chapter 4 Alternatives Analysis 



Table 4.4-2. Privale lands in Ihe foDlprint* total and build-oul incremeni acreage, by area and land use 
classificalLon as of February 2006 (iee Appendix H for tiources and melhodology used lo compile ihe^e data). 



Land Use Class ification 


ToIbI 

(acres) 




iuild-Out Incremeni 








PnrliaEly 








Fully Developed 


De\ sloped" 


Undeveloped 






(Bcr«5| 


(acres) 


(acres) 


Community Facilities 


7 


6 


— 


1 


Communilv Recrealion 


— 




— 


— 


Open Space Preserve 


21 


21 


~ 


— 


Subtotjis 


2,026 


940 


304 


782 


Soulh Gallalin Zoning Dislrict 










Cunyon Residential 


ISO 


37 


— 


143 


Canyon Commercial 


117 


117 


~ 


— 


Recreation and Forestrv 


920 


512 


~ 


408 


Subtotals 


1.217 


666 





551 


Spanish Creek-Karst Area 










Rural Areas 


477 


26a 


— 


109 


Conservation Easements 


1.444 


~ 


645 


799 


Subtotals 


1,921 


268 


645 


1,008 


Totals 


5,163 


1,874 


949 


2,341 



" Parnally developed lands m the GaMahn Canyon/Big Sky Zoning Dii^tricl generally are parcel? with one dwelling 

unit but on which zoning claijiiii cation would allow additional units/higher density; for the conservahon easemeni 

lands in the Spanish Fork Area, partially developed simplv means parcels containing isolated ranch residences or 

operations/mainlenance faciLties; 

'■ Acreages shown for the Gallalin Canyon/Big Sky Zoning District do not include lands within the Big Sky Water 

and Sewer District j 1,1 22 acres); lands within this District would not be affected by the proposed ORWdesignanon 

(see Section 4.3> and are thus excluded from analysis. 

' Land use classificabon does not occur within the footprint. 

'' For explanation of terms in this category, see Table 3.4-2. 



4,4-2 No Action Alternative 
4.4.2.1 Primary Impacts 

Land Use 

The No Aclion Allemalive would have no effect on existing or planned land use within (he 
footprint or beyond in the larger ORW study aiea. DevelopmenI would proceed according to the 
plans and reoulaiions of the agencies having land use jurisdiclion within the footprint. The build- 
out increment for Ihe Big Sky Water and Sewer District is not included, as full build-out within 
DistricI boundaries according lo the County Zoning Ordinance for the area is anticipated by ajid 
included wilhin Ihe Dislrict's water quality permit. For Ihe pur|X)ses of this ajialysis, "full build- 
out" covers all aniicipated (by the County Zoning Ordinance/Map) development within the 
District's boundaiy. Therefore, Ihe District's pertnit does not cover full build-out of the Big Sky 
area; only that par! of Big Sky within the Dislrict boundary. The development inside Ihe 
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Districl's boundary is therefore a constant m all alternatEves and not a factor in assessing 
variability between the No Action, Cumulative Impacts Analysis and Proposed Action 
alternatives. 

Relaled to public land coni|X)nent, no development of new, or expansions of existing, 
recreational, residential, operations, or maintenance facilities aie currently planned by either the 
Forest Service or Montana Fish, Wildlife and Parks. Thus, thei-e is no defined build-out 
increment of development on these public lands. As noted in Section 3.4, the State has no current 
expansion plans Porcupine Creek facilities. If any such expansion were to be proposed, 
development would be subject to existing state and county regulations and standaixls for 
wastewater management. Under these regulations and standaids, use of conventional septic 
tank/leach field wastewater systems would likely be feasible, and water quality protection overall 
would not re|>resent a constraint on development. The same is true foi' any currently unforeseen 
need or desire by the Forest Service to expand its facilhies along the river (e.g., recreation sites). 

On private lands within the footprint, development of the build-out increment would proceed 
according to applicable provisions of the Gallatin County Growth Policy, Zoning Ordinances, 
and Subdivision Ordinance. Tables 4.4-3 and 4.4-4 provide estimates of the build -out increment 
under the No Action Alternative, expressed as the allowed or expected number of dwelling units 
or building square feet, as appropriate, for those land use classifications present in the footprint. 
Please note that a "dwelling unit" is similar to, but not necessarily equivalent to an SFE. An SFE 
is defined by the amount of wastewater expected to be generated by a residence or business 
based on data compiled by agencies (e.g. Water and Sewer Districts, DEQ, etc). In this document 
a two-bedroom, two-bath residence is one SFE. A dwelling unit can be larger or smaller than an 
SFE and is based on zoning for an aiea as well as typical existing developments. In all cases, 
estimates in the following tables are based on the acres-per-SFE allocations, which assume use 
of conventional septic tank and drainfield wastewater treatment systems and does not account for 
the fact that many dwelling units in Big Sky are only occupied seasonally (i.e., one dwelling unit 
would not necessarily equal one SFE). For example a one bedroom apartment is classed as 0.7 
SFE and a four-bedroom, three-bath home is 2.0 SFE ahhough each qualifies as one dwelling 
unit (WSD 2006a). Dwelling unit types and densities are regulated by zoning, the focus of this 
section, whereas SFEs are related to water quality regulation. 
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Tabic 4.4-3. No Action Alternative — allowable residential development per existing plans and zoning 



classificntions. 



l4ind Use ClDssiricDtion 



DensEly 



TaLol 



Unil" 



GallalEn Canyon/Big Sky Zoning DEstrlcl 

Reaidenlij]'' 

Single Family 7500 

Single Family 11000 

Residential Cluster 1 

Reside]itiaLCluster2.5 

ResidentialCluslerS 

Residential Cluster 10 

ResidentialC]usler20 
Snbtolal 



5.8 DU per acre 
4 DU per acre 
I DU per iicre 
1 DU per 2 J acres 
I DU per 3 acres 
I DUper 10 acres 
I DUper 20 acres 



226 

72 
66 
15 
10 
516 



DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 



Soulh Gallatin Zoning DistricI 
Canyon Residential 

Recreation and Forestry 
Sublolol 



I DU per 3 acres 
L DUper 50 acres' 



48 

a 

56 



DU 
DU 
DU 



Spanish Fork Area 

Rural Areas 

Contjervation Easements 
Sublolni 



I DU per 3 acres 
Maximum of 10 Total 
DU 



70 
10 



DU 

DU 
DU 



Total 



652 



DU 



' DU = Dwelling Units. 

'■ For explanation of terms in this category, see Table 3.4-2. 

' Base density is 1 DU per 100 acres; ho^^eve^. 2 DU per 100 acres is allowed if units are clustered on 10*^ of the 

site. 

'' Area is not zoned; estimate of average density based on analysis of existing development patterns and densines. 
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Table 4.4-4. No Aclion Allernative — allowable commercial developnient per exisling plans jnd zoning 
cla^sificiLtionE. 

Land Us« ClassincaLion Densily 'i'olal Unil" 

Gallatin Canyon/Big Sky Zoning District 

Commercial 

Community Commerciul 

Commercial and Industrial Mixed Use 

Recreational Business 
Comniunity' Facilities 
Total 



I3,OOOSF per acre" 


91,000 


SF 


15,000 SF per acre' 


270,000 


SF 


1 5,000 SF per acre' 


4-5,000 


SF 


13,000 SF per acre^ 


13,000 


SF 




419,000 


SF 



' SF = Square Feel. 



General estimate based on Zoning District parking dnd open space standards and specified allowed uses for this 
land use classification. Square footage calculation uses a prototypical FAR (Floor Area Ratio - the rafio of building 
square footage [o site size) of 03:1, and assumes lwo-stor>' structure{s) with half retail uses and half offlce/service 
uses. 

' General estimate based on Zoning District parking and open space standards and specified allo\^ed uses for diis 
land use classification. Square footage calculation uses a prototypical FAR of 035:1, and assumes two-story 
structurelsK 

The lands bordering Spanish Creek are not zoned. The consen'alton easements in Ihis area are 
ptitTiarily on lands Ihal aie piul of the Turner Flying D Ranch. These easemeni ygreements 
fiemiit a maximum of len dwellings lo be buill on the roughly 107,000-acre ranch. Locations of 
Ihese dwellings are subject to approval by The Nature Conservancy, the agency which oversees 
Ihe easement. Again, this limit is a constant in all alternatives and nol a factor tn assessing 
differences between (he No Action and Proposed Aclion ahernatives. 

As sliown on Table 4.4-3, current Gallatui County plans and zoning regulations would allow up 
lo 652 additional dwelling unhs lo be buill on currently undeveloped or pitrtially developed lands 
within the foolprinl (516 in tlie Gallatin Canyon/Big Sky Zoning District, 56 in the South 
Gallatin Zoning District, and 80 in the unzoned area from Spanish Creek to Kaisl). In the 
Gallatin Canyon/Big Sky Zoning District, in addition lo residential units, an estimated 419.000 
square feel of commercial and community facilities are also allowed by existing zoning 
regulations (Table 4.4-4). 

No commercial or community facilhies components are shown in Table 4,4-4 for the build-out 
increment in the South Gallatin Zoning District or the unzoned Spimish Creek to Karst area. 
Given the flexibility of curreni regulations, this type of development could occur in these aieas. 
Specifically, in the South Gallatin Zoning District, there are no remaining undeveloped lands 
zoned for commercial or community use, bul uses such as guesi or dude ranches are allowed in 
the Recreation and Forestry classification. Insufficient information is available to provide 
estimates of the potential for this type of use; thus, the allowed residential yield for this zoning 
classification is used to portray the build-out increment. In the case of Ihe Spanish Creek to KarsI 
area, small commercial businesses (e.g., rafting companies, small motels) are present in Ihe 
"Rural Areas" designation assigned by Ihe County Growth Policy. It can be expected that the 
build-oul increment on these lands will include similar additional small commercial businesses. 
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Characlerizmg the build-oul mcremenl as purely resEtfential is considered valid for Ihe purposes 
of ORW analysis because the character of current developed use is ovei"w helming I y residential 
and there is no reason to suspect that this condition will change as growth and development 
continue. In addition, the small scale of commercial or community uses currently present in the 
area is probably chaiact eristic of potential future, similar uses, and there is no appreciable 
difference between such uses and residential development in terms of wastewater management 
requirements or regulations. 

Recreation 

The No Action Alternative would have no major pnmarj' impacts on recreational uses. Neither 
the levels nor extent of development anticipated within the ORW footprint under this ahernative 
would impose new constraints on river access or the capacity of the river to accommodate 
recreational uses. Development of up to 652 new dwelling unhs in the ORW footprint would 
represent an increase in the number of recreation users in the area; however, in Ihe context of a 
resource hosting 40,000 or more recreation user-days annually, this increase would be minor. 

4.4.2.2 Secondary Impacts 

Land Use 

The No Action Ahernative would have no secondary impacts on land use within or outside of the 
ORW study ai-ea. 

Recreation 

Land development along a river corridor, like that anticipated in the No Action Ahernative, can 
have secondary impacts on recreational uses of the river. Specifically: 

• Maiiy, if not all, of the recreation activities characteristic of the pioposed ORW reach of the 
Gallatin River aie sensitive to water quality changes. This is tiue of both I) the aesthetic 
consequences of water quality degradation, such as turbidity, algae, odor, taste, etc., and 2) 
quality factors that affect the productivity of the fishery, including temperature, dissolved 
oxygen content, etc. In the latter regard, fish catch rales and relative size of fish caught are 
both important factors in angler satisfaction (Duffield et al. I9&7, Duffield and Allen I9&&); 
any factors that significantly reduce these parameters will correspondingly reduce use 
satisfaction; and 

• Substantial residential or other forms of development along the river can detract fi-om the 
scenic quality of the corridor. This perspective is pailiculaily relevant in the ORW study area 
given that canyon scenery is a major factor influencing recreation use of the Gallatin River 
(see Section 3.4.3.4). 

In the first of these regaids, analysis presented in Section 4.7 suggests that the water quality 
impacts of development in the footprint under the No Action Ahernative could resuU in: 

• Adverse fishery impacts whhin the ORW study area (i.e., by reducing trout growth and the 
overall carrying capacity of the proposed ORW reach); and 
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• Adverse aeslhelic impacts (e.g., algal blooms) downstream of the ORW reach (within the 
ORW reach itself, cold water lemi^eratures will tend lo minimize such impacts from 
increased nutrient levels). 

To Ihe extent that these second aiy water quality impacts occur, I hey would represent 
corresponding secondary impacts lo the recreational values in, and downstream of, the ORW 
reach. Within the ORW reach, Ihe main effect of this impact would be on angler satisfaction. 
Downstream, the impact would affect all recreation uses. 

Related to scenic quality, most recreational uses of the river in the ORW study area occur along 
the reaches within federal and state ownership, not in the privately owned areas where some 
level of development is already appaient. Fuilher, most, if not all, new development along the 
proposed ORW reach under the No Action Alternative would be subject to the 300-foot setback 
requirement specified in Gallatin County's 2005 subdivision regulations. For recreation users 
along or on the river, this setback requirement significantly reduces the potential for adverse 
visual quality impacts and/or offers sufficient aiea for effective mitigation of such impacts. In the 
latter regard, however, proper application of visual quality protection measures within the 300- 
foot setback would be the responsibility of County decision makers as part of the development 
review and approval process. 

4.4.2.3 Cumulative Impacts 

Land Use 

The No Action Alternative would have no adverse cumulative impacts on land use within the 
ORW fool|>rint or the wider land use/recreation study area. 

Recreation 

To the extent that water quality impacts from development in the footprint under the No Action 
Ahernative act cumulatively with similar impacts from development outside of the footprint 
(e,g., the larger Big Sky area), corresponding cumulative secondary impacts to recreation would 
also occur (i.e., cumulative adverse consequences for fisheries the ORW study aiea). See Section 
4.7.1 for further detail. 

4.4.2.4 Mitigation 

Land Use 

Since the No Action Alternative would have no adverse impacts on land use, no mitigation is 
necessary. 

Recreation 

Potential mitigation for the water quality impacts of the No Action Alternative that could resuh 
in secondary impacts to recreation are discussed in Sections 4.3.1.4 and 4.7.1.4. To the extent 
Ihat these measures are implemented and are successful, secondary impacts to recreation would 
be correspondingly reduced. 



GalljUn ORW Dcaignalion EIS MonUriJ Dcpartmcnl of Environmcnlal Quality 

165 Scpicnibcr Z006 



Chapter 4 Altemalives Analysis 



4A3 Proposed Action Alternative 
4,4.3.1 Primary Impacts 

Land Use 

The Proposed Aclioii, wilhoiit miligalioii, woutd have primary impacls on land use in the 
privately owned part of the footprint. These impacls slem fi-om the effeclive ceiling placed on 
total, future, and cumulative additions to the phosphorus and niliogen loads reaching the river 
from wastewater treatment and disposal systems in the footprint. As discussed in Section 4.3.2, 
the phosphoiTJs limit is the most restrictive and, by allocating the maximum allowable additional 
load in the river proportionally, would translate to an allowed development density of one SFE 
(Single Family Equivalent) |>er 27.6 acres (assuming conventional septic tank and drainfield 
wastewater systems). This minimum lot size can be dramatically reduced using the alternative 
wastewater systems described in Table 4.3-1 . The land base used in calculating this allocation is 
the build-out increment of private acreage within the footprint (partially developed and 
undeveloped), excluding the conservation easement lands in the Spanish Creek-Karst area, for a 
total of 1,846 acres (see Table 4.4-2). No allocation is assigned to the National Forest lands in 
the footprint, and small allocations of the total allowable phosphorus load aie assigned ''off the 
top" to accommodate: I) the maximum of an additional ten dwelling units allowed within the 
consei-vation easements (Table 4.4-3), and 2) |x>tential future expansion of Montana Fish, 
Wildlife and Parks' Porcupine Creek facilities (Section 3.4). See Section 4.3.2 for discussion of 
the rationale behind these allocation decisions. For National Forest lands, no addition or 
expansion of water-borne wastewater treatment systems (e.g., septic tank and drainfields) would 
be allowed within the footprint upon appi-oval of the proposed ORW designation. Any future 
additions or expansions of toilet facilities at Forest Service recreation sites would be restricted to 
closed (zei-o discharge) technologies. Since zero dischaige systems (i.e., sealed vault toilets) are 
currently the de facto standard on Forest Service recreation sites in the footprint, this restriction 
should not pose a constraint on Forest Service flexibility for future site expansion (T. Keyes, 
pers. comm. 2006). 

For state lands, no curreni expansion of its Porcupine Creek complex is planned. However, 
should the state choose to expand this facility in the future, accommodation for this |x>tential is 
included in the pioposed pollutant allocation method described in Section 4.3.2. Therefore, the 
Proposed Action will not impact or constrain use on state lands. 

The major primary impact of the Proposed Action, without mitigation, would be on development 
potential within the build-out increment of private lands in the footprint. Table 4.4-5 piovides 
estimates of allowable development under the Proposed Action, expressed as the allowed or 
expected number of dwelling units or building square feet, as appi-opriate, for those land use 
classifications present in the footprint. In all cases, these estimates are based on the acres-per- 
SFE allocation described above, which assumes use of conventional septic tank and drainfield 
wastewater treatment systems and does not account for the fact that many dwelling units in Big 
Sky are only occupied seasonally (i.e., each dwelling unit would not necessaiily equal one SFE). 
Given these assumptions, the resuUs shown in Table 4.4-5 represent restrictive limits (See 
Mitigation, in section 4.4.3.4, below^ for assessment of comparable results for alternative 
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wastewater (realment systems). The projected total of dwelling units (DU) in Table 4.4-5 is 
slightly lower (75 SFE) than the total number of SFE along the entire proposed ORW reach to 
meet the trigger value including the 14 SFE allocated to Slate and conservation easement lands 
(81 SFE) (Appendix A) because some of the dwelling unils represent more than one SFE or are 
noted as being on partially developed lands where loading was based on the total allowable 
density. 

Table 4,4-5. Proposed AcTion Alternative -allowable development under ORW deElgaction without mitigation 

Land Use Classifica lion Dgnsitj" Total j-JP't*. 

Gallatin Counly/Big Sky Zoning DLslricI 
Reiidential' 

Single F J mi I y 7500 
Single Fjmily I 1000 
Residential Cluster 1 
ResidenlialClusler 2.5 
ReAJdenlial Cluster 5 
Residential Cluster 10 
Residential Cluster 20 
SubtoTiil Resiifeiitiat 
Commercial'' 

Community Commercial 
Commercial and Industrial Mixed Use 
Recreational Business 
Community Facilities 
Sabtalat Commerciat & Community Faciliiies 



I DU per 27.6 acres 



53 SF per acre' 
] lOSF per acre' 
7i SFper acre' 
73 SFper acre' 



I 
I 

1 

7 
12 
7 
7 
37 

374 

U980 

218 

73 

2,645 



DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 

3F 
SF 
SF 
3F 
SF 



Soulh GalEafin Zoning Dislricl 
Canyon ReiiLdenlial 
Recreation and Forestry 
Siihtotai 



I DU per 27.6 acres 

H 



5 

15 
20 



DU 
DU 
DV 



Spanish Fork Area 
Rural Areas 

Consers'anon Easements 
Sabtotat 



I DU per 27.6 acres 
Maximum of 10 



8 

10 
18 



DU 
DU 
DU 



ToTuI Residential 

Total Coiiiiiieycial iK Community Facitiries 



75 
2.645 



DU 
SF 



' All density calciiiauons assume use orconvenliona! sepQc Lank, and drainfield wastewater treatment systems. 

'■ DU = Dwelling Units' SF = Square Feet. For the purposes of this analysis, one dwelling unit is assumed to equal 

one SFE (Single Family Equivalent, as defined in Section 4.2). 

' For explanation of terms in this category' see Table 3.4-2. 

Basic assumptions regarding prototypical commercial developments are the same for these calculations as 
described under Table 4.3-3 for the No Action alternative. 

Denyed from Big Sky Water and Sewer District SFE unit conversion table [WSD 2006a); an average of the SFE- 
lo-SFconversions for retail uses (0.5 Sre per 1000 SF) and office uses (0.75 SFE per 1000 SF. is used for this land 
uaeclassification, consistent with the use mis described above (i.e. SFE conversion of 0.68 per 1000 SF). 

Derived from Big Sky Water and Sewer District SFE unit conversion table fWSD 2006a (; an average of the SFE- 
lo-SF conversions for retail uses {0.5 SFE per 1000 SF) and light industrial uses {0.15 SFE per 1000 SFJ is used for 
this land useclassificabon (i.e., SFE conversion of 0.33 per 1000 SF). 
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^ Derived from Big Sky Water and Sewer Districr SFE unit conversion table (WSD 2006a); the retail use conversion 
(0.5 SFE per ICMDO SF) is used for this land use classification. 

* Derived from Big Sky Water and Sewer District SFE unit conversion table (WSD 2006a); the "churches, 
conference/banquet/ineeting room and similar facililies, with focd service" conversion [0.5 SFE per 1000 SF) is 
used for this land use classification. 

As shown on Table 4.4-5, a total of only approximalely 75 dwelling units would be allowed in 
the build-oul increment of the footprint when using conventional septic tank and drainfield 
wastewater treatment systems. Thiily-seven of these could be built on the developed and 
partially developed acreage in the Gallatin Canyon/Big Sky Zoning District, with 20 in the South 
Gallatin Zoning District and 18 in the Spanish Creek-Karst area. When compared with the No 
Action Alternative, these findings represent an overall 89'^ reduction in allowable dwelling units 
within the footprint. By area, the reduction would be 93% in the Gallatin Canyon/Big Sky 
Zoning District, b4% in the South Gallatin Zoning District, and 78% in the Spanish Creek-Karst 
area. Differences in the percentage reduction by area under the Pro|x>sed Aclion Alternative are a 
result of: 

1. In (he South Gallatin Zoning District, acreage of undeveloped land in the Recreation and 
Forestiy zoning classification could support more dwelling units based on ORW 
phosphorus loading calculations than would actually be allowed by zoning. This higher 
number is used in describing the Proposed Action Alternative because of the uncertainty 
regarding allowable intensities of other uses that could be permitted in this zoning 
classification (e.g., guest ranches). It is reasonable to expect that these other uses could 
involve higher wastewater treatment loads than residential uses. Thus, the actual 
development limit imposed by the Proposed Action Alternative is most appropriate in this 
analysis. 

2. In the Spanish Creek-Karst area, the number of dwelling units shown for the conservation 
easements is held constant (See Section 4.4.2). 

On the commercial and community facilities acreage in the Gallatin Canyon/Big Sky Zoning 
District, approximately 2,645 square feet of facilities could be built under the Pro|X)sed Action, 
representing less than ]% of the estimated square footage allowed by existing zoning under the 
No Action Alternative. The assumptions described above for the No Action Alternative related to 
|X)tential commercial or community use in the South Gallatin Zoning District and the Spanish 
Creek-Karst area (i.e., that all commercial facilities use a septic system) also apply to the 
Proposed Action Alternative. 

Recreation 

The Proposed Action would have no primary impacts on recreational use of the Gallatin River in 
the ORW study area. Perspectives on potential future expansion of developed recreation sites are 
discussed under Land Use, above. Aside from these possible expansions, no changes would 
occur in river access or the capacity of the river to accommodate recreational uses. 
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4.4.3.2 Secontlary Impacts 

The Proposed Action would have no adverse secondary impacts on land use or recreation in Ihe 
ORW sludy area. The reductions in pollutant loads in the river that would accompany the 
Proposed Action, when compared with the No Action Ahernalive, may have a long-term positive 
effect on recreation by helping to protect the attributes of the river most important to recreation 
users. Hence, the quality of the recreational experience, in terms of as|>ects influenced by waler 
quality, will be protected. 

4.43.3 Cumulative Impacts 

The Proposed Action would have no cumulative impacts on land use or recreation in Ihe ORW 
study area. 

4.4.3.4 Mitigation 

Land Use 

Mitigation of the primary' land use impacts described above would take (he form of alternative 
approaches to wastewater management /treatment. When compared with Ihe conventional septic 
tank and drainfield wastewater systems assumed in the above analysis of Pro|X)sed Action land 
use impacts, alternative technologies can reduce pollutant dischaige to Ihe hydro logic system and 
ultimately to the river, and thus could ease or eliminate the constraints on land development 
densities resulting from the ORW's pollutant limits. 

As discussed in Section 4.3.2 (See Table 4.3-1), alternative wastewater management 
technologies assessed for this EIS include: 

• Advanced subsuiface options 

o Recirculating sand filter 

o Chemical removal 

o Composting or incinerator toilet 

• Zero -disc barge options (off-site disposal) 

o Centralized treatment options 

o Non-discharge 

o Controlled h yd rograph release 



Tables 4.4-6 and 4.4-7 illustrate the compaiative levels of allowable development with on-site 
wastewater treatment systems using these mitigation options, compared to the most conservative, 
'"no mitigation" condition under the Proposed Action Ahernalive. 
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Table 4.4-6. Allowable residenlial development (all numbers are DUf wilhin the footprini, using alternative wastewater treatment systems: 
Proposed Action Alteriiiilive, with and without mitigation. 



Land Use CInssiricnIion 



No 
miligation 



Ad\ani'«d on -s lie tr«Btmenl miligation options 



Rt -circulating Composting/ 

sand fiUer Chemical removal incinerator toilet 



Zero-dis<:harge & centralized 
treatment mitigation options 



GaElalin Canyon/Big Sky Zoning District 

Residenlial 

Single Family 7500 
Single Family llOOO 
Residential Cluster 1 
Resident]alCluster2.5 
Residential Cluster^ 
Residential Cluster 10 
ResidentialCliiiler20 

Subiotal 



1 


1 


I 


1 


2 


3 


7 


10 


12 


17 


7 


10 


7 


10 


37 


52 



2 
2 

4 

14 

24 

14 

14 

74 



3 
3 
5 
19 
32 
19 
19 
100 



226 
67 

60 
72 
66 
15 
10 
516 



South Gallatin Zoning District 



Canyon Resjdenoal 
Recreation and Forestry 
Subiotat 



5 


7 


\5 


21 


20 


28 


8 


11 


10 


14 


18 


25 



10 
30 
40 



K 
40 
54 



48 
G 
56 



Spanish Cr««k-Karsl Area 

Rurji Areas 

Conservation Easements 
Subtotal 



15 
20 
35 



21 
27 
48 



70 
10 

86 



Total DU 



75 



105 



149 



202 



652 
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Tnble 4.4-7. Allowable commercial developmeni (all niimberi are SFl in the footprint using alternative wastewater treatment systems: 
Proposed Action Akernative, with and 'a ithout mitigalion. 





No 


Advanced on -site trealment 


mitigation options 




Zero-discharge & centralized 




mitigatjon 


Re-circulating 






Composting/ 


treatment mitigation options 


Land Use Classificalion 




Band fiJter 


Chemical removal 


incinerator loilel 






GBllalin Canyon/Big Skv Zoning Districl 


















Commumtv Commercial 


374 


534 


748 




1,011 






91,000 


Commercial & Industrial Minted Use 


l,9S0 


2,829 


3,960 




5,351 






270,000 


Recreati on a 1 E u si ne s s 


213 


311 


436 




589 






45,000 


C om m uni ty Faci li ti e5 


73 


IM 


146 




197 






13,000 


Totat 


2,645 


3,778 


5,290 




7,148 






419,000 
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As shown on Table 4.4-6, Ihe advanced on-site wastewater treatment mitEgation options would 
only mitigate potential ORW limitations to a small degree. The re-circulating sand filter option 
would still result in an 84^ reduction in allowable dwelling units in the footprint (vs. S9^, 
unmitigated). The use of chemical removal and composting or incinerator toilet options would 
result in reductions in the number of allowable dwelling units of 77'^ and 69*^. respectively. In 
terms of commercial or community development, none of these options would resuU in 
substantial easing of potential ORW restrictions. Compared to a 99.4'it i-eduction in allowable 
square footage (Table 4.4-7) without mitigation, the re-circulating sand filter, chemical removal 
and com posting/ incinerator toilet options would still result in reductions of 99. ]%^ 98.7%, and 
98.3^, respectively, in allowable commercial and community development square footage. 

In contrast to these results for the advanced on-site options, the zero discharge and both 
centralized treatment options would fully eliminate adverse impact on development potential in 
the footprint. The full extent and intensity of |x>tential development allowed under existing 
Gallatin County Plans and Zoning Districts could occur without constraint from limitations 
imposed by the pioposed ORW designation. 

Given the above analysis, it is clear that technical options exist for fully mitigating the potential 
adverse impact to land use (development potential) represented by the Pro|X)sed Action. The 
decision of involved landowners to use one or a combination of these options would likely be 
based on economic feasibihty (see Section 4.5, Socioeconomics). 

Recreation 

Since the Proposed Action would have no adverse impacts on recreation, no mitigation is 
necessary. 



4.4.4 Cumulative Impacts Analysis Alternative 
4.4.4.1 Primary Impacts 

Land Use 

The Cumulative Impacts Analysis Alternative, without mitigation, would have primaiy impacts 
on future land use within the footprint. The impacts would be similar in magnitude to those 
under the Pioposed Action, but would be experienced differently by landowners and develo|iers, 
than under the Proposed Action, as described below. 

Magnitude of Impact 

The Cumulative Impacts Analysis Alternative, like the Proposed Action Alternative, would focus 
on placing an effective ceiling on total, future, and cumulative additions to the phosphorus and 
nitrogen loads reaching the river fi-om wastewater tieatment and dis|X)sal systems in the 
footprint. The '"trigger values" defining this nondegradation ceiling would be the same for both 
the Cumulative Impacts Analysis and the No Action aUernatives. Thus, the "baseline limits" on 
allowable development within the footprint (i.e., using conventional septic tank/leach field 
systems) for the Cumulative Impacts Analysis Alternative would be the same as those described 
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for Ihe Proposed Action (i.e. appi-oximately 75 additional dwelling units and 2,645 square feet of 
commei-cial/coinm unity facilities, as shown in Table 4.4-5). 

However, unlike llie Pi-oposed Aclioii Alternative, the Cumulative [mpacls Alternative would 
retain two options under existing regulations for landowners and developers whose projects 
would cause exceedance of the pollutant trigger values and thus fail a nondegradation review. 
These options are: A) request review under DEQs narrative standaid; and B) application for 
approval to degrade (see Section 2.2,1 for explanations of both options). By pursuing these 
options, landowners could potentially gain approval for developments using conventional septic 
tank/leach field systems that would exceed the approximately 75 DU or 2,645 SF baseline limits. 
It is not |X)ssible to quantify the extent to which these options would result in additional 
development beyond the baseline limits because for the narrative standard, conditions and resuhs 
vary widely on a site-by-site basis, and for applications to degrade the criteria used are at least 
partially qualitative and subjective rather than strictly quantitative. Given the intent of Montana's 
water quality regulations and Nondegradation Policy, it is likely that total future development 
within the footprint would be limited (unless aUernative wastewater systems are used — See 
Mitigation, below) to intensities much closer to those defined for the Proposed Action than those 
expected under the No Action Alternative. 

Distribution of Impact 

The Cumulative Impacts Analysis Alternative is essentially a ''first come, first sewed" appi-oach. 
From the date of formal adoption of the new cumulative analysis policy for the lands within the 
footprint, DEQ would begin a cumulative accounting of how much new developments contribute 
towards the pollutant trigger value, adding the loads of the most recent to all that have preceded 
it within the footprint. (Currently, phosphorus is the trigger value that would first be exceeded, 
and thus could limit development). No "per acre" allocation of the available additional (trigger 
value) |x>llutant load would be assigned to undeveloped or pailially developed lands, and no "off 
(he top" allocations (as described in Section 4.4.3.1) would be made for either the 10 dwelling 
units in the northerly conser\'ation easement lands or for any |X)ssible future expansion of the 
State's Poi-cupine Creek complex. As long as the total development proposed fi-om the date of 
policy change did not exceed the trigger value for phosphorus, individual applications would 
pass nondegradation review and be approved (i.e. no significant degradation). However, 
eventually a pi-oposed development, adding a phosphorus load on top of all developments that 
preceded it, would cause an exceedance of the annual trigger value. That development 
application would be the first to fail nondegradation review and would be: I) forced lo seek 
approval through the narrative standard oi' a|>plication to degrade options; 2) required to use 
more expensive wastewater management systems (see Mitigation, below); or 3) relocate the 
disposal area. All subsequent applications for development would face the same requirements. 

The basic resuh of this approach would be that landowners and developers (whether private 
owners or public agencies) who are ready to act quickly, submitting applications before the 
cumulative pollutant trigger values aie exceeded, would be rewarded by gaining approval with 
Ihtle or no difficulty. Conversely, those who are not able or do not wish to act early, and thus 
begin the development |>ermitting process once Ihe trigger values have been reached or 
exceeded, would face substantially increased cost and/ordifficulty. 
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Given these conditions, il is likely Ihat the Cumulative Impacts Analysis Alternative would result 
in a brief spike in development activity within the footprint, as landowners and developers 
attempt to "get in under the wire." Il is not |x>ssible to pi'edict where within the footprint this 
spike would occur or what type of development would be involved. However, it is likely tha( all 
(or the vast majority) of the development would be on privately owned lands (per existing 
Gallatin County Plans and Zoning) since the Forest Service has no plans for new facilities or 
expansion of existing facilities in the footprint (see Section 4.4.3.1), and since Montana Fish, 
Wildlife and Paiks' has no current plan to expand its Porcupine Creek complex (although may 
choose to do so in the future) (see Section 3.4.3.2). 

Recreation 

As with both the No Action and Proposed Action ahernatives, the Cumulative Impacts Analysis 
Alternative would have no primary impacts on recreational use of the Gallatin River in the ORW 
study area. No changes would occur in river access or the capacity of the river to accommodate 
recreational uses. 

4.4.4.2 Secondary Impacts 

The Cumulative Impacts Analysis Alternative would have no adverse secondaiy impacts on land 
use or recreation in the ORW study aiea. Similai' to the Pro|X)sed Action, reductions in |X)llutant 
loads in the river that would accompany the Cumulative Impacts Analysis Alternative when 
compared with the No Action Ahernative (i.e., due lo reduced intensity of allowable 
development overall), may have a long-term positive effect on recreation by helping to protect 
the attributes of the river most impoilant to recreation users. Hence, the quality of Ihe 
recreational experience, in terms of aspects influenced by water quality, will be protected. 

4.4.4.3 Cumulative Impacts 

The Cumulative Impacts Analysis Alternative would have no cumulative impacts on land use or 
recreation in the ORW study area. 

4.4.4.4 Mitigation 

Land Use 

Mitigation of the magnitude of primaiy land use impacts described above would be essentially 
the same as Ihat described for the Pioposed Action (see Section 4.4.3.4). Mitigation of |x>tential 
restrictions on development densities/ intensities would take the form of alternative appioaches to 
wastewater management and treatment. Advanced on-site wastewater treatment mitigation 
options would only mhigate potential limitations to a small degree, while zero discharge and 
centralized treatment options would fully eliminate adverse impact on development potential in 
Ihe footprint. The decision of affected landowners to use one or a combination of these options 
would likely be based on economic feasibility (see Section 4.5, Socioeconomics). 

No mitigation is possible for the distribution of impact under Ihe Cumulative Impacts Analysis 
Alternative. A first come, first sewed approach is inhereni in this allernative, rewarding 
landowners and developers who act quickly with relative ease and low cost in water quality 
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permUling. Those applying after Ihe cumulative polUilant trigger values had been reached must 
contend with either potentially significanl development reslriclions (unless mitigation is used) or 
increased permitting and mitigation costs. 

Recreation 

Since Ihe Cumulative Impacts Analysis Alternative would have no adverse impacis on 
recreation, no mitigation is necessary. 
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4,5 Socioeconomics 
4*5A No Action Alternative 

4.5.1.1 Primary Impacts 

This section discusses Ihe primary socio-economic impacts from the No Action AUernative. 
Under llie No Action Alternative, changing water quality and allei'ed recreational fisheries would 
primarily affect the economic value of fishing and would affect residential housing in the study 
area. Secondaiy impacts would include effects on tourism. 

In order to assess the primary impacts of the No Action Alternative, it is necessary to link 
changes in water quality to human uses that have economic value. Based on the data and 
discussion in previous sections of this Chapter, including Land Use (Section 4.4) and Hydrology 
(Section 4.2), the No Action Alternative would allow a decline in water quality in the Gallatin 
River in the study area. This decline would only be allowed down to water quality standards, and 
not below that point. (The Gallatin River is curi'ently of better quality than the standards.) This 
decline in water quality would resuh in an increase in algae, which would result in adverse 
aesthetic effects and adverse effects on oxygen in the river. According to the section on aquatic 
life (Section 4.6), these changes in water quality would shift the composition of 
macro in vertebrate s|>ecies towaid species with potentially less energetic value to trout. In the 
Fisheries Section (Section 4,7), the direct effect of increased nitrogen levels on ti-out fry (young 
trout) and the shift in composition of the trout food base has the potential to reduce Irout 
numbers or trout size in the Gallatin River. 

The reduction in ti-out population under the No Action Alternative would reduce trout catch rates 
and decrease angler satisfaction. While the magnitude of this reduction in trout population is not 
estimated in Section 4.7 (Fisheries), available evidence from Montana recreational stream fishing 
studies (Duffield et al. 1987, Duffield and Allen 1988) empirically demonstrates there would be 
a reduction in the number of angler trips with reduced catch rates. The resuUs from that study 
indicate that there would be a less-than-pro|X)rtionate reduction in angler use in response to any 
reduction in fish catch. This lack of pi-oporlionate response would help to moderate the loss in 
angler days associated with reductions in trout populations. Also partially moderating the loss in 
angler days is the fact that build-out of the area under the No Action Ahernative would increase 
the number of study area residents and overnight visitors. An increase in the number of study 
area residents and visitors would only partially offset the reduction in trips by existing anglers 
because only between 5^ (Ripple Maiketing 1999) and 16'^ (May et ah 1997) of Gallatin River 
users were from the Big Sky and Gallatin Canyon area. 

Lower catch rates aiid the resuUing reduction in angler satisfaction from smaller trout or fewer 
trout caught would manifest itself in a reduction in the net economic value of fishing in this 
stretch of the Gallatin River (Duffield and Allen I9SS). Even if new anglers came in to offset the 
loss of some of the existing anglers, there would still be fewer and/or smaller fish and, thus, 
lower net economic value of fishing to anglers than is currently enjoyed. Al this lime, the net 
adverse effect of the No Action Alternative on the current 31^00 angler days and curreni $3,8 
million in net economic value is not known. 
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As discussed in Section 4.4.2, other river-i-elaled recreation such as kayaking, commercial 
rafting, and shoreline use is not expected to be adversely affected by the changes in water quality 
associated with the No Action Alternalive. The build-oul under the No Action Alternative would 
increase the number of residents and overnight visitors in the area. This would only slightly 
increase the number of rafting and non-angler use days as between 5*^ (Ripple Marketing 1999) 
and 16*^ (May et al. 1997) of Gallatin River users were from the Big Sky and Gallatin Canyon 
area. Thus, the approximately 20,000 commercial rafting days and more than 4,000 private 
shoreline and river boating use-days are expected to continue into the future and may increase 
slightly with the No Action Alternative. Thus, the nearly S6 million in current net economic 
value to boaters in the study area reported in Chapter 3 would be expected to continue or 
increase slightly if the No Action Alternative were implemented. 

Properly Values 

The reduction in water quality and aesthetics associated with algae will result in either a slight 
reduction in pioperty values or a slow down in the current rise in propeily values adjacent lo or 
nearby the study stretch of the Gallatin River. Property value studies in other states reviewed in 
Chapter 3 indicated that water quality has an average effect of about 6% on a house price. Given 
this percentage and the relatively small reduction in water quality with the No Action Ahemative 
as compaied to the Pioposed Action, pro|ierty values are likely to decrease no more than a few 
percentage points due to water qualhy degradation fi-om what they would be with current wa(er 
quality (less than the 6^ average). A relatively larger effect on reducing or slowing the rise in 
propeily values in the study area would result with the additional supply of dwelling units 
associated whh unconstrained build-oul under the No Action Alternative. 

4,5,1.2 Secondary Impacts 

Secondary economic impacts from the No Action Alternative include effects on the local 
economies of Big Sky, West Yellowstone, and to a lesser extent, Gallatin County. The secondaiy 
impacts of the decrease in water quality associated with the No Action Alternative could involve 
potentially adverse effects (o existing angler use and spending, but this may be offset by positive 
effects associated with build-out of residential and vacation units. 

As noted above in the section on primary impacts, the exact magnitude of the loss in trout 
population or ti-out size associated with the No Action Alternative is not known. As such, the net 
effect on angler use (reduction of existing anglers, but gain in new anglers associated with build- 
out) and angler spending and associated reduction in tourism income and employment are not 
known. 

Since there is not expected to be aiiy reduction in commercial rafting or other non-fishing river 
recreation tourism, current trends of increased economic activity associated with these types of 
recreation are expected to continue. Thus, employment associated with current commercial 
rafting companies would be ex|iected to continue and might increase slightly due to the No 
Action Alternative. 

The No Action Alternative allows for continued build-out of housing units following the existing 
zoning in the study area. As described in more detail in Section 4.4 on Land Use, build-out 
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within the footprint with current zoning is estimated to result in about 652 more dwelMng units 
and 419,000 square feet of commercial space. This level of economic activity in the West 
Yellowstone Census County Division (CCD) and Big Sky Census County Place (CDP) will help 
to maintain current levels of direct employment in the construction (estimated at 274 combined 
jobs in Big Sky and West Yellowstone) and real estate sectors (currently about 140 jobs) of these 
two economies. The associated increase in population of residents and rental visitors will likely 
result in a small increase in income and employment in the retail and food sei^ices sectors once 
build-out is complete (much of current employment in these sectors relies upon visitors passing 
through the area as much as area residents). The addition of 652 more housing units should 
moderate the rise in house/condo price increases, and thus moderate the degree of unafford ability 
of housing compared to the household median income in the West Yellowstone CCD and Big 
Sky CDP areas. Essentially, increasing the supply of dwelling units, for a given amount of 
demand, should moderate housing prices. Existing upper income residents may form the ''move 
up" market for the more expensive homes. This move up would o|>en up these less ex|>ensive 
housing units for those in the market for more affordable housing. The extent of this moderation 
in the rise in house and condo prices would depend on the late of increase in demand for housing 
in the study area, which is a function of the peiformance of the overall national economy and 
interest rates. However, the general upwaixl trend in housing prices in Big Sky will likely 
continue regardless of the build-out under the No Action AUernative. 

Allowing water quality to degrade would resuh in a loss in passive use values (option, existence 
and bequest; for explanation, see Section 3.5.3.8 of Chapter 3) to Montana residents from 
deterioration of water quality. This loss in passive use values would be a slight loss per 
household, due to relatively small reduction in water quality allowed under the current laws and 
Ihe large number of other rivers available to Montana households. 

4.5.13 Cumulative Impacts 

Overall, the No Action Alternative, by allowing build-out of an additional 652 dwelling unhs, 
would help to maintain current direct employment in the constiuction and real estate sectors and 
should slightly increase employment in the retail and food sewices sectors. Build-out would help 
make housing in the study area more affordable. No decrease, and perhaps a slight increase in 
employment related to commereial rafting, would be expected if new study area residents and 
overnight visitors go commercial rafting. There could be a small loss in employment related to a 
reduction in existing nonresident fishing tourism associated with water quality-induced decreases 
in trout populations and angler catch rates, unless new residents and overnight visitors associaled 
with build-out offset this. 

Overall, the No Action AUernative would essentially maintain the current local economies of the 
Big Sky CDP and West Yellowstone CCD. The main economic losses would be the likely small 
reduction in net economic value of fishing to anglers from reduced trout catch or trout size in the 
Gallatin River and a small loss in passive use values of Montana residents associated with the 
decline in water quality in the river. 

4.5.1.4 Mitigation 

The majority of economic effects to the Big Sky CDP and West Yellowstone CCD economies 
would be positive, and therefore no mitigation of these effects would be required. 
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4,5,2 Proposed Action Alternative 

4.5.2.1 Primary Impacts 

Given Ihat ORW designation, Ihe Pi-oposed Action, would protect current levels of water quality, 
the Proposed Action Alternative would maintain the current quantity and quality of recreation 
uses along the Gallatin River. Specifically, the current annual net economic value of fishing and 
other river-related recreation on the Gallatin River would be maintained by ORW designation 
protecting water quality. Total annual fishing days, (approximately 31,500), and an estimated 
$3.8 million in current annual net economic fishing value for the proposed ORW reach of 
Gallatin River for fishing would be maintained by ORW designation. It is also possible that 
ORW designation could be interpreted as a sign of quality for the Gallatin River and attract 
additional anglers, further increasing the economic value of fishing above the current level. Such 
increases in visitation have been observed with changing designation fix>m a national monument 
to a national park. 

An estimated $1,094,000 in net economic value for other non-angling, noncommercial recreation 
days on the river would continue with ORW designation. This is estimated as an annual value for 
boaters and other non-angling recreationists within the proposed ORW reach of the Gallatin 
River above what they actually pay for the tiip. 

With ORW designation, the net economic value of rafting to the commercial visitors themselves 
would continue to be $230 per day. Multiplying this amount by the estimated 20,000 commercial 
rafting days per year yields a net economic value of $4.6 million annually associated with 
maintaining water quality with ORW designation. 

It is important to note that these net economic values are not the total benefits associated with the 
ORW. Rather, they are the values that would be maintained with ORW designation. To the 
extent that the No Action Alternative would lower these values, that amount of 'lowering' would 
be the economic water quality-related benefits of the Proposed Action. As mentioned above, the 
amount of lowered value under the No Action Alternative is unknown. 

Property Values 

The ORW designation would protecl the existing properly value differential associated with 
water qualhy. As discussed in Chapter 3, the available literature from areas outside of Montana 
suggests this increment to propeily value averages about (i% of propeily prices. Fuilher, any 
limitations on build-out would limit the increase in supply of new dwelling units, and with a 
given level of demand, increase prices for existing and new units above what they would 
otherwise be under the No Action Alternative. 

4.5.2.2 Secondary impacts 

Maintaining existing fishing, Whitewater boating, and other river-related recreational use levels 
would maintain the current tourism economy on the Gallatin River at its existing levels. Thus» 
existing non-resident visitor ex|>enditures would continue to flow into the area at current levels. 
Specifically, total nonresidents river recreation use (anglers, rafters, shoreline users) in 2003 is 
estimated to have been 25,491 , leading to a total influx of out-of-state expenditures into Montana 
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of roughly $7.3 million (when calculated using 2005 dollars) that would continue to come into 
the slate due to maintaining water quality in the Gallatin River. This monetary inflow would 
continue to piovide the estimated 438 jobs associated with river recreation on the proposed ORW 
reach of the Gallatin River. Thus, existing angler and other river recreation use levels, and 
existing river tourism jobs and income would be maintained in Gallatin County, West 
Yellowstone CCD, and Big Sky CDP. 

If future development within the footprint uses conventional subsuiface wastewater treatment 
systems such as current septic systems, the Land Use Section (4.4.2) indicates that only about 75 
additional dwelling units of build-out and 2,645 square feel of commei-cial facilities could be 
accommodated in the Big Sky and Gallatin Canyon Zoning District under the Proposed Action 
Alternative. Under the No Action Alternative, allowable build-out would be 652 units and 
419,000 square feet of commercial space. Thus, the ORW Proposed Action, assuming that fu(ure 
homes/buildings use the standard septic systems currently found in the area, would resuh in a 
reduction in future development in the footprint area of ^9% in allowed dwelling units and a 
reduction of moi'e than 99^ in commercial space of the two zoning districts. This substantial 
reduction in build-out within the footprint compared to the No Action Alternative would be due 
to nutrient production associated with standard subsurface wastewater treatment systems and 
overall nutrient limitations to maintain current water qualhy as required with ORW designation. 

The reduction in supply of dwelling units and commei\:ial space in the hydrologic footprint area 
as a resuh of ORW designation would likely increase the development rate on lands outside of 
the footprint in the short run. The extent of shoil-run substitution of development between areas 
is not known at this time, however, it would pi-obably be less than a one-for-one substitution due 
to advantages of location for land within the footprint. In the long-term, the ORW designation 
with standard septic systems would resuh in a net reduction in development in the area since the 
lands outside of the footprint would probably have been developed at some future date. This 
reduction in the housing supply could accelerate the increase in prices of homes in the Big Sky 
area. 

If standard subsurface wastewater treatment systems were to continue to be used in new 
residential and commercial construction in the footprint area, the reduced build-out with the 
Proposed Action Alternative would eventually reduce employment among the current 274 
workers directly employed in the constiuction sectors of the Big Sky CDP and West Yellowstone 
CCD local economies. If half of the approximately 75 dwelling units allowed under the Pioposed 
Action were single family homes and half were muhi-family units (e.g., condos), then 
employment in new residential construction in these Iwo economies could be reduced to an 
estimated I&4 workers over time (a loss of 90 jobs) based on the number of jobs per unit in 
Gallatin County obtained fiom Adair and Heath (2002). However, there would continue to be 
other new residential and commercial construction jobs outside of the hydrologic footprint, as 
well as maintenance and remodeling jobs within and outside of the hydrologic footprint that 
would support construction jobs as well. Depending on the substitution of accelerated new 
construction outside of the footprint, and the increased demand for remodeling of existing homes 
within the footprint, much less than 90 jobs would likely be lost in the near term. If standaid 
subsuiface wastewater treatment systems were relied upon in Ihe footprint area, long-term 
construction jobs may eventually fall by up to 90 jobs as the areas outside of the footprint would 
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have evenlually been buill out. Tl should be noted Ihat once build out of Ihe Iwo zoning districts 
would occur (with or without ORW), construction jobs would eventually be reduced to just 
maintenance and i-emodeling levels. However, the eventual reduction of up to 90 construction 
jobs if standaid septic is used, would eventually translate into as much as $6.86 million annually 
of reduced wages and salaiies using data for Gallatin Counly in (Adair and Heath, 2002), 
Through muhiplier effects, this I'eduction in employment and income would ripple through other 
related sectors of these two economies, such as real estate, tran spoil at ion and local government 
revenue derived fi-om real estate pro|>erty taxes. Based on Adair and Heath (2002) these ripple 
effects would represent a reduction in these sectors of about 30 jobs but only about $550,000 in 
income due to the nature of these jobs. 

As noted in the Mitigation section below, if builders switch to more advanced subsurface 
wastewater treatment systems within the footprint area, systems that reduce or even eliminate 
nitrogen and phosphoius discharge to Ihe river, then much (or all) of the build-out associated 
with the No Action Alternative could still be accommodated with Ihe Pioposed Action 
Alternative (see Section 4.5.2.4). While these systems could do belter than existing systems, i( is 
unknown whether they could reduce nitrogen and phosphorus to the point of allowing a full 
build-out in the footprint area. 

To the extent that area build-out potential within the footprint is limited as a resuh of ORW 
designation, housing affordability in the footprint areas would worsen somewhat from current 
levels, as the supply of residential units would be more limited; however, some of this housing 
demand may be able to be met outside of the footprint aiea. It is important to note that much of 
the remaining development potential in the Big Sky area is outside of the footprint and would not 
be subject to the ORW designation. Thus, only future development in the footprint would be 
limited by the ORW designation. 

Passive use values (option, existence, and bequest values from water quality) to Montana 
residents associated with Ihe current water quality would be maintained by the Pro|x>sed Ac(ion 
Alternative. 

4.5.2.3 Cumulative Impacts 

Existing net economic values associated with fisliing and rafting would continue under ihe 
Proposed Action AUernative, as would current tour ism -related income and employment The 
build-out limitations imposed by maintenance of existing water quality would eventually reduce 
direct employment in Ihe construction sectors by up to 90 jobs (up to $6.86 million in annual lost 
wages), and muhiplier effects would resuh in slight reductions in real estate, tran spoil at ion and 
state/local government during that time period by up to an additional 30 jobs. Housing 
affordability could be further reduced if demand for housing in the area continues to increase and 
build-out is limited. ORW designation would maintain the existing passive use values of 
Montana residents with respect to water quality in the Gallatin River. 

4.5.2.4 Mitigation 

In order to allow for attainment of full development potential of undevelo|>ed and partially 
developed land in the footprint, there are three major types of options for developers and builders 
Ihat could minimize, avoid, or reduce the overall adverse impacis of Ihe Proposed Action 
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Alternative: 1) Improved subsurface wastewater treatment systems (See Table 4.2-1); 2) Water 
quality trading; and 3) Centralized wastewater treatment system(s) localed outside of the 
footprint. Each is discussed below. 

Alternative Wastewater Treatment Systems 

As noted in the Hydrology Section 4.2.2.4 on mitigation of the Pi-oposed Action Alternative, the 
allowable development within the ORW affected ai'ea could be increased from that estimated in 
sections 4.2.2 and 4.4.2, by reducing phosphorus and nitrogen loads from new developments 
(relative to conventional septic tank and drainfield treatment systems). Alternative treatment 
methods could include: 

• Advanced subsurface treatment options 

A. Recirculating sand filter 

B. Chemical removal 

C. Composting or incinerator toilets 

• Zero discharge options (off-sile disposal of septic tank wastes to a wastewaler 
Ireatment facility outside of the study ai-ea) 

• Centralized treatment options 

A. Non-discharge 

B. Controlled hydrograph release 

The economic consequences of these allernatives are summarized in the following section 
building upon Section 4.2.2.4 Mitigation. 

hicinerator toilets have the lowest initial cost per SFE to reduce nitiogen and phosphorus with an 
initial cost of $3,200, ahhough the 30-year total cost with operation and maintenance is $40,000. 
Composting toilets have an initial cost between $3,200 and $12,800, and a 30-year total cost 
(purchase, operation and maintenance) of $13,000 to $22,000 |>er SP^. Both the incinerator 
toilets and composting toilets are the most effective at reducing phosphoius and niliogen (see 
Table 4.3-1). The next most cost effective options are recirculating sand fihers with initial cost of 
$16,000 to $22,000 and a 30 -year total cost of $17,000 to $20,000 per SFE. Sand filters aie only 
about half as effective for reducing phosphorus and, therefore, would only allow half as many 
dwelling units to be buih as would composting or incinerator toilets. For large developments (15 
or more units) such as apailments, condominiums, or townhomes, adding a sequencing baCch 
reactor to a traditional septic system would add about $12,500 per unit (Detmer 2006). 

The economic impact of these higher costs is calculated by comparing these higher initial costs 
to house prices in the area. As noted in Chapter 3, the median price of an existing home is neaily 
$250,000 in the Big Sky area (ahhough prices have risen significantly above thai in the last 
year). With an initial cost of $3,200 to $I2,SOO for two composting toilets (equal to one SFE), 
compliance costs of ORW could represent a range of increases in costs of 1*^ to 5W(< to a house 
price for houses being buih in the footprint of the West Fork of the Gallatin River in the Big Sky 
area. 
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Given Ihal ORW designation would only affecl new conslniclion, and given the recent increases 
in lot prices, a $3,200 to $12,800 SFE cost would represent K^ lo 2"^ of the price of the least 
expensive 27 lots listed in Big Sky Properlies for December 2005 lo January' 2006 (Big Sky 
Properties 2006). When a house is added lo the cost of the lot. the $3,200 lo $12,800 per SFE 
would represent far less than one percent of the sale price of Ihe home and lot. 

It is also worth recalling that more Ihan half the housing in Ihe Big Sky area es not a primaiy 
residence or owner-occupied housing unit, but rather a vacation rental or second home. The 
vacation rental segment of the market has the abilhy to spread the one-time extra cost of 
community sewer treatment or other more expensive options over numerous customers over- 
time. 

The adoption of these advanced subsurface wastewater treatment systems would increase the 
build-oni |X)tenlial within Ihe footprint {although the number of dwelling unhs mitigated would 
depend on Ihe types of systems used) and help maintain Ihe current levels of em|iloyment in the 
construction and real estate sectors of Big Sky CDP and West Yellowstone CCD. Adoption of 
subsurface wastewater trealment systems would likely resuh in a slight increase in employment 
in the construction, properly management, and waste management ser\'ices associated whh 
construction and maintenance of these more effective subsurface wastewater treatment systems. 
For example, sealed septic systems would need lo be pumped every four years and the sewage 
disposed of outside Ihe study area, creating additional jobs in this indnstry. 

Another approach for esliiuating compliance costs for large residential or commercial 
developments is to look at Ihe cost of combining sewage from a group of development lots into a 
single commnnity sewer system. The minimum cost for this per nnit can be approximated using 
Ihe sewage hook-up costs of Big Sky Water and Sewer District. Specifically, several 
developments outside of Ihe current Big Sky Waler and Sewer District boundaiy have requested 
to hook up their developments to Big Sky Water and Sewer District system. Given that the Big 
Sky County Waler and Sewer District design capacity was based on hs existing boundaries, and 
on the limited winter storage ponds and summer spraying areas for treated waste (e.g., golf 
courses), these requests were turned down (R. Edwards, pers. comm. 2006). As a result, these 
developments (e.g.. Firelight Meadows) built their own community treatment systems. Given 
that these developments requested to hook up to Big Sky County Water and Sewer District, the 
Big Sky Waler and Sewer Dislrict cost per housing unit is probably on piu' with Ihe overall 
construclion and lime cost for a developer to construct such a system, othenvise Ihe developer 
would not have requested the hook-up. Therefore, the cost of the Big Sky Water and Sewer 
District "Wastewater Plant Investment Charge," or what they call "PTC" [per Single Family 
Equivalent (SFE)|, can be used as a rough estimate of Ihe treatment costs of complying with the 
Proposed Action Alternative's nutrient discharge restrictions. These restrictions would affect 
parcels that are inside the footprint, and outside of an existing sewer system, and that do not have 
a current subdivision permit. 

The PIC chai'ged by Big Sky Water and Sewer District is $3,500 per SFE 
f w ^ w . b ig sky \\ at erse \\ e r.c on\ ) . An SFE is based on a two bedroom-two bath residential unit. 
Each additional bedi'oom requires an additional 0.4 SFE. Thus, a three-bedroom condominium or 
house would require 1,4 SFEs, for a cost of $4,900. Studio apartments and hotel/lodge rooms are 
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0.7 aiid 0.75 SFEs, lespeclively. The Big Sky Water and Sewer District has set SFE values for 
commercial properties as well. (See ^ w w . b i^ sky w at e rse we r . com website for the Single Family 
Equivalent Unit Conversion Schedule for a coniplele listing. (WSD 2006b)) In addition to these 
IreatmenI costs with a centralized comniunhy system, (he developer would also have to put in (he 
infraslnicture costs such as sewer pipes from each building to the centralized system. 

Even if the cost of constructing small development systems is significantly higher than the cost 
of a PIC. it is still a small fraction of the estimated median price of a home in area. As noied 
above, the median price of an existing home was nearly $250,000 in the Big Sky area. Therefore, 
the $3,500 PIC is 1.4^ of a house price in Big Sky. These increases in costs are also equal to or 
smaller than the value the house retains fi-om maintaining high water quality. As noted in Section 
3.5.3.8, regarding empirical estimates of the effecis of water quaJity on properly values, 
maintaining water clarity and absence of algae adds at least 3^. to as much as 209fc, to house 
prices, with an average of about 6% (Boyle and Taylor 2001). 

Given that Proposed Action Ahemative would only affect new construction, and given the recent 
increases in lot prices, a $3,500 cost per SFE would represent less than one half of one percent of 
the least expensive 27 lots listed in Big Sky Properties for December 2005 to January 2006 (Big 
Sky Properties 2006). When a house is added to the cost of the lot, the $3,500 per SFE would 
most likely represent less than one-tenth of one percent of the sale price of the home and lot. A 
total cost of $10,(X)0 to hook up to centralized treatment would still represent less than one 
percent of the sale price of a home. 

With either the cost of advanced subsurface treatment options or the cost of a centralized 
treatment system, the initial cost to new construction on a single family home is likely to be less 
than \%, however, the relative cost increases from either approach would represent a higher 
|>ercentage on lower-priced multi-family dwelling units (as much as 5%). 

Water Quality Trading 

The second method for reducing the effect of ORW designation on the extent of build-out would 
be to have new developments within the footprint engage in water quality trading with existing 
units in the footprint that may not have hooked up to Big Sky Water and Sewer District, or that 
have old, poorly maintained septic systems contributing large amounts of phosphorus and 
nitrogen to the West fork of the Gallalin River. Water quality trading is allowed under EPA 
Region VIII guidance (EPA 1993) and might reduce the costs of compliance or the extent of 
reduction in build-out allowed in the footprint aiea. Trading would allow those wishing to add 
new sources of nitrogen and phosphorus within the footprint area to pay other point or nonpoint 
sources contributing these same pollutants into the same hydrologic area to reduce their 
discharges by the amount the new source would add, plus a safety margin (EPA 1993). For 
example, an existing residential unit in the footprint within, but not connected to, the Big Sky 
Water and Sewer District might be paid to connect to it. The SFE credh would be applied to a 
residential unit that is in the footprint and within the Big Sky area (but not on an undeveloped 
parcel of land that is eligible to be connected to the Big Sky Water and Sewer District). By 
agreeing to pay the $3,500 per SF^ plus monthly fees, a new homeowner might be able to avoid 
more expensive treatment systems. Alternatively, a landowner wishing to develop along the 
Gallatin River corridor might be able to pay another landowner to control non-point source run- 
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off (e.g., from horse slables, etc.) and receive the credit lo offset their nitrogen and phosphorus 
dischai'ges and at a lower cost than installing the most expensive composting loilets at a initial 
cost of $12,800. 

Whether the full extent of any dwelling unit cost increases can be fully passed as house price 
increases will depend on the relative price sensitivity of the housing demand relative to the 
housing supply. If there are substantial limitations to the No Action build-out, and increasing 
demand, nearly all of this cost increase will be passed on as higher dwelling unit prices. 

Centralized Wastewater Treatment Systems Outside the Footprint Area 

The third method for reducing the effect of ORW designation on the extent of build-out is the 
use of centralized wastewater treatment systems that are located outside of the vulnerability 
footprint ai-ea but that serve homes inside the footprint. This mitigation option would allow as 
many homes to be built within the footprint area, (652) as under the No Action Ahernalive, but 
may have many of the same water quality benefits as under the Proposed Action Alternative. 
However, centralized wastewater systems could result in higher development density in the 
footprint if zoning changes occur in the future as a result of the use of centralized systems. 



4.5.3 Cumulative Impacts Analysis Alternative 

4.5.3.1 Primary Impacts 

The near-term primary impact of this ahernative is to maintain the existing recreational fisheries 
(see Section 4.7.3.2) and, hence, the existing quality and $3.S million economic value of 
recreational angling; (similar to impacts under the Proposed Action). The Cumulative Impact 
Analysis Alternative would also maintain the existing $6 million in rafting benefits, as would the 
No Action and the Pi-oposed Action alternatives. 

The near-(enn impact of this alternative on maintaining existing water quality and, hence, 
protecting the water quality premium of residential propeily values, is similar to the Pi-oposed 
Action. Since the Cumulative Impact Analysis Alternative is administrative, rather than 
legislative in nature, its permanence and certainty is less than under the Pi-oposed Action. Thus 
the full value of the current water quality premium may not be as fully capitalized into house 
prices as with the Pro|X)sed Action, but would still be higher than the No Action Ahernative. 

4.5.3.2 Secondary Impacts 

In the near term, the Cumulative Impact Analysis Alternative would be similar to the Pi-oposed 
Action in maintaining the existing 43S tourism -related jobs associated with fishing and rafting. 

In (he short term, the nature of the Cumulative Impact Analysis Alternative could stimulate an 
acceleration of development if builders race to develop the next roughly 67 SFEs within the 
footprint with conventional wastewater treatment systems. This brief acceleration of 
development might come about due to the perception that building the next 67 SFEs in the 
footprint will be easier or cheajier, since thereafter the phosphorus trigger value will have been 
reached, and the Cumulative Impacts Analysis Alternative would then allow limited or no 
development with on-site wastewater treatment systems. Thus, the Cumulative Impact Analysis 
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Alteniative may initially stimulate the construction sector to increase construction employment 
above the current 274 jobs. Similai' rapid development has occuri-ed around Lake Talioe, when 
the perception existed that increased regulation would soon make development more difficuh 
(Sabatier and Pelkey, 1990), However, once the phosphorus trigger value is reached, 
constiTJCtion of dwelling units could be reduced by 90'^ (as in the Proposed Action) and, 
corres|x>ndingly, construction jobs would fall by 90%. If DEQ were to accept requests for 
'"narrative exceptions" for point source discharges contributing to phosphorus loading, or if 
landowners used alternative or non -disc barging treatment options (discussed in the mitigation 
section), then development could continue. Therefore, in terms of construction jobs and related 
jobs, the impacts of the Cumulative Impact Analysis Ahemative would be similar to impacts 
under the Proposed Action. 

Like the Pi-oposed Action, housing affordability would likely worsen due to the restriction on the 
number of dwelling units (with on-site wastewater treatment and dis|x>sal) that could be built 
within the footprint once the phosphorus trigger values have been reached, or due to the 
requirement for advanced wastewater treatment within the footprint. The extent of this effect on 
housing affordability depends on whether DEQ accepts requests for "narrative exemptions" to 
the water quality standaids. If DEQ does accept such requests, then house price increases will be 
less than under the pi-oposed action. 

Similar to the Proposed Action, the Cumulative Impact Analysis Alternative would, in the near 
term, maintain the passive use values (option, existence and bequest values) associated with the 
current water quality. However, the reduced ceilainty of permanent water quality protection 
associated with the administrative nature of the Cumulative Impact Analysis Alternative (i.e., 
DEQ could choose to cease cumulative impact analysis at any time) as compaied to the 
legislative pi-otection of ORW status under the Proposed Action, may slightly reduce Montana 
residents passive use values under the Cumulative Impact Analysis Alternative. 

4.5.3.3 Cumulative Impacts 

In the neai' term the Cumulative Impact Analysis Alternative would have similar effects as the 
Proposed Action in terms of the economic value of recreational fishing and boating, as well as 
tourism-related employment and construction-related employment. 

4.5.3.4 Mitigation 

As with the Proposed Action, properties that would be denied permits to develop using 
conventional wastewater treatment would, under the Cumulative Impact Analysis Ahernative, 
have the option to develop using more advanced wastewater treatment or centralized/community 
treatment systems. These systems and their costs are discussed in detail in the section on the 
Proposed Action. Thus the effects of the Cumulative Impact Analysis Alternative on house 
prices would be similai' to the Proposed Action, increasing housing costs by between $3,2(X) and 
$20,000. This increase in costs represents between less than 1^ of the cost of a single family 
home to 5% per dwelling unit for muhi-family units. See the discussion of Mitigation in the 
Proposed Action for more details. 
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4.6 Aquatic Life and Habitats 

The aUernalives will allow for subslaiitial developmenl in Ihe Gallalin Valley along llie proposed 
ORW reach. The footprint is a valuable tool for impact analyses because it highlights the land 
area with the most potential lo provide nutrienl input lo the Gallatin River. 

4.6,1 No Action Alternative 

The No Action Alternative would continue management of the proposed ORW reach under the 
current set of regulations and policies as described in Chapter 2. The Montana Water Quality Act 
(75-5-101, et seq., MCA) restricts degradation of high quality state waters, such as the Gallalin 
River, and provides a degree of protection to existing water quality in the river. The suite of 
regulations that apply to subsurface wastewater treatment facilities (e.g., septic systems) assess 
each potential application inde|>endenlly instead of cumulatively; in other words, Ihe more 
sources of septic effluent, the greater will be nutrienl loads to the river. As a consequence, il is 
Likely that water quality will degrade over time as the level of development increases in the 
proposed ORW reach. Because the Pi-oposed Action is a policy action, the impact of the No 
Action and Proposed Action alternatives will be gradual to aquatic life, and subject lo human 
factors such as the rate of development within the footprint and the number and types of 
individual wastewater systems that contribute nutrients to the river. Therefore, the rate of 
degradation of water quality is difficuh to quantify; however, the extent of degradation can be 
estimated based on the number of potential wastewater inputs to gi-ound water. 

4.6.1.1 Primary Impacts 

There would be little immediately measurable impact to biological aquatic resources as a resuh 
of the No Action Alternative. The gradual decline in water quality, documented in Section 4.3, 
may accelerate in concert with the increasing rate of development along the proposed ORW 
reach, particularly in the Big Sky area. The fact that these impacts may be delayed in time due to 
the hydiological and biological controls on nutrient distribution does not minimize their 
connection to the No Action Alternative. As with other natural resources, predominate impacts to 
aquatic habitat are secondaiy, caused by water quality degradation over time. 

4.6.1.2 Secondary Impacts 

Over lime, Ihe potential for secondary impacts to the aquatic ecosystem may be substaiitial. 
Secondary impacts to aquatic resources due to adoption of Ihe No Action Alternative would 
include shifts in the jieriphylon and maci-oinveilebrate communities as nutrient levels increase 
(Allan 1995). Aquatic growth of the algae and rooted plants found in lakes, rivers, and streams 
requires certain nutrients. Nutrients required in the greatest amounts are nitrogen and phosphorus 
(GDR 1998, Allan 1995). Some input of these nutrients is needed to support normal gi-owth of 
aquatic plants and algae, im|X)rtant parts of the aquatic food chain. Too much nutrient input can 
result in an overabundance of algal gi-owth with a variety of undesirable impacts. 

As described in Section 4.3.1, it is reasonable to assume for the No Action Alternative there 
would continue to be measurable increases in phosphorus in the Gallatin River. Nitiogen levels 
would also be likely to increase in concert with the growing number of septic systems within the 
footprint. The levels and rates of this steady nutrient increase can be inferred based on rates of 
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development along the proposed ORW reach, numbers of septic systems currently m use and 
approved for future use, and trends in nutrient impacts observed in previous biological 
assessments in the West Fork of the Gallatin River (Bollman 2005, Maicarelli 2005, Bahls 
2004). The discussion below will focus on general trends that can be anticipated under any 
increase in nutrient loading. The severity of the response in the biological process in the ORW 
will reflect the level of nutrient input. Therefore, mitigation for all alternatives would focus on 
controlling and reducing nutrient inputs to the Gallatin River. 

Impacts Due to Nutrient Input 

Biological activity takes up and processes nutrients as part of the food web and related nutrient 
cycles. Nutrients are added to aquatic systems through dead and decaying materials, such as 
leaves and woody materials, and through dissolved materials, such as nutrients that are leached 
from soils. Human input of nutrients can also take several forms, such as direct discharge from 
storm water drains; surface runoff of fertilizer, livestock manure, or sediment; and percolation 
through soils and groundwater of materials fiom a wastewater treatment system, such as 
individual or community septics. The primary piocessors of dissolved nutrients are algae, aquatic 
plants, zooplanklon, and detritivores (organisms that eat dead materials). Nutrients make their 
way up the food chain as other organisms eat these initial processors. When the nutrient supply 
exceeds demand, changes occur in the food web and the biological communhy. 

The condition of excessive nutrient -induced algal and plant production is known as 
eutrophication, and waters affected by this condition are said to be eutrophic (Armantrout 1998). 
Waters such as the Gallatin River, with limited nutrient supplies and lower biological activity, 
are considered '"oligotrophic." An oligotrophic system has low levels of nutrients and is usually 
characterized by clear waters and limited algal gi-owth. The Greek root "oligo" means "few" or 
"small" and the productivity of oligotrophic waters lies below that of mesotrophic (meso = 
"middle") waters, which have moderate pixxluclivity and aquatic life, and eutrophic waters, 
which can sometimes have excessive algal growth problems associated with their heavy loads of 
nutrients. Euliophic waters often experience dense blooms of algae, which can lead to 
unaesthetic scums and odors and interfere with recreation. In addition, overnight respiration of 
living algae, and decay of dead algae and other plant material, can deplete oxygen from the 
water, stressing or killing fish. Eutrophication of lakes and rivers typically resuhs in a shift in 
macro invertebrate and fish populations to less desirable, pollution- tolerant species (Allan 1995). 
Some waters in warmer regions are naturally eutrophic and their biological communities are 
adapted to higher nutrient levels. Euliophication of naturally oligotrophic waters is problematic 
because the native community cannot take in the increased nutrients rapidly enough causing 
chemical and physical changes in Ihe suri-ounding waters. Oligotrophic waters develop 
associated fish and aquatic communities; changing the nutrient content (eutiophical ion) changes 
the community as well. The Gallatin River aquatic ecosystem and its fishery ai'e suppoiled by an 
oligoliophic system; they cannot be expected to persist at the same level and with the same 
species as eutrophication piogresses. 

For freshwater aquatic systems, the nutrient in the shoilest supply relative to algal and plant 
demands is usually phosphoius. Of the variety of ways that phosphates enter a water body (water 
treatment, agricultural application, residential application, storm runoff, snow melt, and 
biological processes), several are hnked to human activities. In the periphyton assessment 



Gallalln ORW DcaignaLion EIS Moolana Dcpdrtincnl of Efivircmmcmji Qualilv 

18S ScpiembfrZOOb 



Chapter 4 Akemalives Analysis 



compleled in 2004, nitrogen appeals to be "limiting" as phosphorus is usually readily available 
in the Gallatin River in and around B ig Sky, possibly because of the concentrated development 
nearby (Balils 2004). Therefore, in the proposed ORW reach, it is the nitiogen supply that 
currently limits plant growth (Bahls 2004). The bulk of the nitrogen in freshwater systems is 
found in one of three ionic forms — ammonium (NH4+), nitrite (NO^), or nitrate (NO).). Nitrite 
and nitrate are nioie leadily taken up by most algae; however, both nitrate aiid ammonia can be 
toxic to fish and other aquatic life. 

The process by which ammonia becomes nitrate is part of the nitrogen cycle, a biochemical 
conversion piocess that is im|X)rtanl to understand because it contiols the forms of nitrogen 
released by septic systems that ultimately enter the Gallatin River. In general, feces contain 
nitrogen in proteins which are quickly bi-oken down into ammonia by decomposers and bacteria 
(as in a septic system). When ammonia enters aquatic systems, bacteria use oxygen to convert it 
lo nitrite. Nitrite is toxic to most life even in low concentrations, but some bacteria specialize in 
conveiling nitrite to nitrate, again using oxygen. Nitrate is the final stage in Ibis conversion, 
which is one reason why nitrate concentrations aie used as indicators for water quality. 

As organic materials decompose via the nitrogen cycle, they place an oxygen demand on the 
receiving waters which may adversely affect fisheries and cause other problems with taste, odor, 
and color. The oxygen used up in the decomposition and nitrate conversion pixxesses is not 
available to other aquatic life. Increased nitrate concentrations can also reduce the ability of 
aquatic animals to take up oxygen by conveiling blood pigments, such as hemoglobin, to forms 
with lower affinities for oxygen (Camargo el al. 2005). This double-edged effect of both 
decreased oxygen aiid less ability for organisms to take it up from excess nitrate diminishes 
oxygen availability, increases metabolic stress for organisms, and reduces the quality of aqualic 
habitat. These effects are what qualify excess nitrate as pollution in aquatic systems. Nitrate 
concentrations aie often used as an indicator analyle (substance which a laboratory' test aims to 
detect) for water quality, since waters contaminated by waste from humans and other mammals 
may also contain pathogens, including fecal bacteria, which are harmful to humans. 

Most aquatic systems where eutiophicalion becomes problematic to the point of nuisance -level 
algal giowth are warm or encompass slow -moving rivers or lakes where the nutrients are taken 
up by algae and zooplankton at high rates. The pro|X)sed ORW reach is a very cold, turbulent 
system. Biological activity in this reach is quite low as is nutrient uptake (Marearelli 2005). Even 
in this thermally restricted system, recent monitoring has shown reductions in species diversity 
and prolifeiation of pollution-toleiant s|>ecies in the lowei' reaches of the West Fork of the 
Gallatin River, downstream from (he major residential developments in the Big Sky area 
(Bollman 2005, Bahls 2004). As an example, members of the pollution- tolerant Chironomidae 
(midges) have replaced less tolerant groups such as Ephemeioptera (mayflies) (Bollman 2005). 
The nutrients fi-om the West Fork enter the Gallatin River just upstream of the areas where 
aqualic community shifts in the mainstem of the Gallatin River due to water quality changes 
have been documented. As nutrient levels increase beyond biological capacity, much of this 
nutrient supply may be "exported" from the proposed ORW reach downstream to the lower 
reaches of the Gallatin River where temperatures are waiiner and nutrients can be more readily 
utilized by organisms (USGS 2006b). 
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Recenl research on lempeialure effects on nutrient uptake by algae offers some context for this 
premise. Marcarelli (2005) researched nutrient uptake response to temperature in aquatic 
systems. In her nutrient conli-ols (where the nutrient levels were held constant in each system), 
warm temperature (IS*'C |64.4°F|) boosted nitrogen fixation (uptake) two times above cold 
temperature {13°C [55. 4''FI) (Marcarelli 2(X)5). When phosphorus was added to the nutrient 
input, the same temjieratures increased nitrogen fixation by 20 times (Marcaielli 2005). This 
study indicates that nitrogen fixation is stimulated both by temperature and phosphorus, but the 
magnhude of response to phosphorus was much greater than to temperature alone. In the Gallatin 
River, this resuh suggests that as the nutrient-rich water moves downstream, the avai[ability of 
phosphorus, combined with warmer downstream temperatures, may lead to dramatic increases in 
nitrogen uptake and algal growth. 

Water temperatures in the proposed ORW reach (measured near the confluence of Spanish 
Creek) raiely exceed [i°C i55.4°F}, even in the summer months, but downstream neai' Logan 
summer temperatures can reach I5"C (59°F) by mid-May and generally exceed 18°C (64.4°F) by 
July (USGS 2(X)6b) (Table 4.6-1). Thus, water temperatures in the summer near Logan are the 
same as those in the Mai'caielLi (2005) study discussed above, where temperatures interacted 
strongly with phosphorus to greatly increase nitrogen uptake and algal growth. 

The period of record for the two USGS water monitoring stations on the Gallatin River extends 
from 1952 (one measurement at Logan) tlu"ough 2004, and both stations were monitored 
regularly between 1982 and 2004 (USGS 2(X)6b). Monitoring was much more frequent at the 
Gallatin Gateway station, with measurements taken once a month during most years (Figure 4.6- 
1). After 1989. both stations were monitored regularly during the summer months (Table 4.6-1 ), 
Monitoring at the Logan Station was generally limited to July and August, with a few 
measurements in May and June, ahhough more than one measurement per mon(h was taken in 
some years. 
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Fignre 4.6-1 . Water lemperature readings taken at Iwo USGS stations [Gallatin Gateway Station, USGS 

06043500. and Logan Station, USGS 06052500) on the Gallatin River. Montana from 1952 to 
2004. 
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Table 4.6-1 . Suinmjry of water temperature readings tnken at two USGS stations on the Gallatin River» 
Montana during July and August from I 9S9 to 2004. 



Gallatin Gateway Station Logan Station 

USGS 06052500 USGS 06013300 



Total ninnber of measurements 23 30 

Measurements exceeding: 

\TC 15 30 

13*1:: 6 30 

irC IG 

20^ 8 

Marcai-elli's (2005) results also showed a shift in the number and lypes of small photosynlhelic 
organisms (dialoms) in the stream communhies in response lo the nutrient increase. This resull 
suppoils the hypothesis thai biological characteristics in slreiinis. including community stnicture 
and biological processes, would be allered by increased milrient input when coupled with a 
warming water temperature gradient. 

Bollman's (2005) review of the macroinverlebrale samples for the West Fork of the Gallatin 
River show a slight shift from 2001 to 2004 in the community towards more pollution-tolerant 
organisms, such as certain midges and other tolerant groups. DEQ uses three bioassessmeni 
indices to rank site impairment levels based on m aero inveile brat e samples; each is calibrated for 
a general ecosystem type. The three indices used are the Plains, Valley and Foothills, and 
Mountain streams. These three indices allow comparisons among aquatic communities typical of 
each ecosystem so that a Mountain stream is not ranked based on criteria for a Plains siream and 
vice versa. Upper reaches and tributaries of the Gallatin River are typical Mountain sti-eams, 
while reaches downstream of the West Fork confluence are intermediate between Mountain and 
Valley and Foothill streams. In 2(X)5, the site at the West Fork of the Gallatin River and the site 
just downstream of the confluence of the West Fork wuh the mainslem are rated as "slightly 
impaired" using the Plains and Valleys and Foothills rating indices, and the site on the West Fork 
of the Gallytin River is rated eis "severely impaired" using DEQ's Mountain stream index 
(Bollman 2005). Divershy of macro invertebrate species is still very high at all sites, but the shifl 
to the pollution-tolerant midge family from 200! lo 2005 has potential unpacts to upper levels in 
the food web, which are discussed in Section 4.6.2. below. 

When a system becomes overloaded with nutrients, a shifl in the macroin vertebrate community 
often occurs, and pollution- intolerant stoneflies, mayflies, and caddis flies aie replaced by 
midges, aquatic worms, and black fly larvae (Barbour et al. 1993). Pol hit ion- tolerant 
niacroinvertebrale groups often complete more than one life cycle per year and may breathe air 
as lar\'ae. These attributes reduce Ihe effect of sporadic nutrient pulses and allow the organisms 
to avoid the impact of nitrate on oxygenation. These organisius ai-e often small-bodied and, 
although they are commonly utilized as food lesources for trout, repiesent lower energy value 
per individual ingested. 

Under the No Action Ahernative, it is likely (hat Ihe macro invertebrate community in (he 
mainstem of the river would continue to shift towaids a more nutrient- tolerant community, 
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similar lo Ihat identified in the West Fork of the Gallatin from 2001 to 2005. The shift is not 
dramatic, but macro in vertebrates used as indicators of low water quality appear to be replacing 
those indicative of higher water quality (Bollman 2005). As an example, midges (Chironomidae) 
constituted over 63 and 75^ of the total maci-oinveilebrate samples taken in April 2003 and July 
2004, respectively (Bollman 2005). Macro in veile brat e communities vary seasonally, but water 
quality degradation can be inferred when pollution- tolerant groups dominate the community. The 
results fi-om the West Fork of the Gallatin River (Bollman 2005), a water body currently listed as 
impaired by nutrienis, is a good indicator of the types of changes in the aquatic community that 
may be likely in the ORW under the No Action Alternative. 

4.6.1.3 Cumulative Impacts 

The cumulative impacts for the No Action Alternative would include shifts in the periphyton and 
macro in vertebrate communities as described under secondary impacts. Reasonably foreseeable 
actions that might intensify these impacts would include the potential for decreased surface water 
supply due to residential water use by those who occupy houses buih inside the footprint. Since 
very hitle of the lands in the footprint are arable, little irrigation occurs currently or is likely in 
Ihe future. Residential development would involve drilling individual or community groundwater 
wells that would pi-obably intercept subsurface water flowing towaixl the pro|x>sed ORW reach. 
By diverting these waters to household taps before they reach Ihe mainstem of the Gallatin, total 
flow of the Gallatin River may be reduced. Reduced flow would diminish the overall dilution of 
nutrients after they enter the Gallatin River. As with all of the impacts discussed, the extent of 
Ibis effect is difficult to quantify' because it is subject to several interacting human factors. The 
overall cumulative impacts to water quality would be commensurate with the intensity of future 
development under existing regulations and standards. 

For the South and West forks of the Gallatin River, DEQ is developing TMDLs, which will 
include water quality restoration plans and prescriptions for reducing nonpoint pollution in these 
waterslieds. These water bodies aie listed as impaired for nutrients and suspended solids (DEQ 
2005b. If nutrient targets for these wa(er bodies are set to reduce overall nutrient concentrations, 
(his development of nutrient targets would potentially decrease nutrient levels contributed to the 
proposed ORW reach. Pailicipation and cooperation with TMDLs is voluntary for nonpoint 
sources such as septic systems; no fines or penahies are enforced for noncompliance with water 
quality restoration plans. Therefore, the efficacy of the TMDL pi-ogram for reducing nonpoint 
source nutrient input is low in the absence of a change in regulation by DEQ. 

4.6.1.4 Mitigation 

The overarching impact from the No Action Ahernative is the potential increase in nutrient 
inputs to the proposed ORW reach and the cascading chemical and biological effects in the 
aquatic ecosystem. Once the nutrients are inti-oduced into the river, there is little that can be done 
to rectify the impacts; therefore, mitigation should focus on avoiding, minimizing, and reducing 
nutrient sourees. Mitigation of impacts to aquatic resources from the No Action Alternative 
focuses on reducing nutrient inputs to the proposed ORW reach. Section 4.3.2 discusses several 
types of seplic lreatmen( systems capable of reducing nutrient output from individual and 
community septic systems. Adoption of these septic treatment systems could substantially reduce 
net nutrient input to the Gallatin River. 
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Effective miligation actions would most likely be the result of chaiiges to state regulations and 
local land use policies related to residential development within the footprint. Actions that would 
mitigate impacts to aquatic life aiid resources due to the No Action Alternative would include: 

• Adoption of more stringent nutrient trigger values for effluent fiom development within 
the footprint 

• Cumulative evaluation of septic approvals on an additive annual basis 

• Increased minimum lot sizes for aieas within the footprint area adjacent to the river 

• Regulation of individual, subsurface wastewater systems as point sources to surface water 
when part of a subdivision development 

• Enforcement of water use limits during the summer season to reduce groundwater use 
from wells 

• Incentive programs for or regulations requiring more efficient nutrient removing septic 
ahernatives for new -home installation or replacement of existing septic systems. 

4,6,2 Proposed Action Alternative 

The preservation of existing water qualhy of the pi-oposed ORW reach would benefit aquatic life 
in that reach and in downstream reaches. Adoption of the Pi-oposed Action Ahernative would 
result in several positive impacts to aquatic life within the proposed ORW reach as well as 
downstream of Spanish Creek. The current macro in veile brat e community thrives in the cold, 
relatively clean waters of the Gallatin River. Fish and macro in vertebrates are the organisms that 
would directly benefit by the change in management of the proposed ORW reach. The river 
water is the defining element of their habhat, providing both oxygen and a consistent source of 
food. 

4.6.2.1 Primary Impacts 

As with the No Action Alternative, there would be little immediate, measurable impact to aquatic 
resources as a result of implementing the Proposed Action Alternative. The primary consequence 
would be a change from the recently documented trend of degrading water quality to a stabilized 
level of water quality. The effect of maintaining current water quality conditions would be 
illuslrated by species diversity and, uhimately, preservation of the Gallatin River as suitable 
aquatic habitat for salmonids. The benefits of the Proposed Action Ahernative, when viewed as 
an alternative to the slow, but maiked, decline in water quality, are substantial. 

4.6.2.2 Secondary Impacts 

As with the No Action Alternative, stabilization of or even improvements to aquatic habitat^ 
resulting from an ORW designation, represent positive secondary impacts to water quality. 
Under the Pro|X)sed Action Alternative, DEQ would manage the pro|x>sed ORW reach to 
preserve existing water quality. This means that new developments proposed within the footprint 
would need to meet the nutrient loading guidelines (See Section 4.3.2). Overall, the resuh of this 
new regulation would mean the existing nutrient load carried by the pioposed ORW reach would 
not measurably increase over time as a resuh of wastewater discharges. Other factors and sources 
could lead to increased nutrient loads in the river. Current water quality in the pi-oposed ORW 
reach is very good, with nutrient levels consistent with an oligotrophic system (Armantrout I99&, 
BWTF 2006). As mentioned in the discussion above, cold temperatures in the upper Gallatin 

Gallalln ORW DcaignaLion EIS Moolana Dcpartincnl of Efivircmmcmjl Quality 

193 ScpiembfrZOOb 



Chapter 4 Altemalives Analysis 



River contribute to low nutrient uptake and help maintain existing oligotrophic ecologic 
conditions. Macro in vertebrates that thrive in unpolluted, oligotiophic systems include several 
relatively large -bodied orders such as stoneflies, mayflies, and caddis flies (Barbour et al. 1993). 
These orders are also good soui-ces of calories for trout. Species diversity in any ecosystem is 
usually an indicator of stability. In the case of the maci-oin vertebrate community in the Gallatin 
River, higher s|>ecies diversity translates into a broader food base for trout, amphibians, and 
other organisms that forage along the water's edge for insects. 

4.6.2.3 Cumulative Impacts 

Cumulative impacts of the Proposed Action Ahemative would include continued maintenance of 
the existing high quality aquatic habitat based on preservation of the current water quality. The 
ongoing TMDL programs may also I'educe nutrient loading as mentioned in the No Action 
Alternative discussion of cumulative impacts. However, these reductions are not mandatory. The 
Proposed Action AUernative would most likely reduce the total build-out realized in the Big Sky 
area because of the more stringent nutrient loading criteria within the footprint. Reductions in 
total future numbers of septic systems and |X)tentially total residential wells could help to 
maintain the existing groundwater supplies. If the mitigations described in Section 4.3 are 
implemented, then the full build-out potential could be realized without the negative impacts to 
water quality. Any action that helps lo maintain overall water availability in the Gallatin 
watershed would benefit the health and vigor of the aquatic environjiient and the periphylon and 
m aero in ve rt ebiate commu n i t ies. 

The Proposed Action AUernative could also resuh in larger centralized community wastewaCer 
treatment systems outside the vulnerability footprint and higher density housing within the 
footprint area. Higher density development could increase discharges from other sources of 
nutrients, such as storm water runoff, to the Gallatin River. 

4.6.2.4 Mitigation 

There would be no negative impacis to aquatic resources or habitat due to adoption of Ihe 
Proposed Action AUernative; therefore, no mitigation of impacts would be necessary. 



4.6.3 Cumulative Impacts Analysis Alternative 

The Cumulative Impacts Analysis AUernative is similar to the Pi-oposed Action AUernative in 
that the DEQ would assess each new potential nutrient source in the context of current and past 
nutrient inputs to Ihe pi-oposed ORW reach. The assessment of new developments in the context 
of existing water quality in the pioposed ORW reach may benefit the aquatic resources in that 
reach and in downstream reaches. Adoption of the Cumulative Impacts Analysis Alternative 
could resuU in posUive impacts to the aquatic resoui-ces similar to those described for the 
Proposed Action AUernative whhin the proposed ORW reach as well as downstream of Spanish 
Creek. 

The Cumulative Impacts Analysis AUernative is more protective of water quality and thus 
aquatic life than the No Action AUernative, but this protection is not guaranteed because this 
alternative represents a change in policy, not in law. 
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4,6.3.1 Primary Impacts 

As with the previous two alleiiiatives, there would be little immediale, measurable impact to 
aqualic resources as a result of implementing the Cumulative Impacts Analysis Allemative. The 
primary consequence would be a change fi-om the I'ecenlly documented li'eiid of degrading water 
quality to a more closely evaluated and managed level of water quality, with the goal of staying 
below prescribed trigger values. The effect of cumulative impact assessment of water quality 
conditions would be to reduce overall impacts to water quality and conservation of the Gallatin 
River as suitable aqualic habitat for salmonids, although at a less stringent level than under the 
Proposed Action Alternative. The benefhs and impacts of the Cumulative Impacts Analysis 
Alternative to aquatic resoui'ces are intermediate between (he No Action and the Proposed 
Action alternatives. 

4*63.2 Secondary Impacts 

As with the Proposed Action Alternative, stabilization or conservation of aquatic habitat, 
resuUing from the Cumulative Impacts Analysis Ahernative, represents positive secondaiy 
impacts to water quality. Under the Cumulative Impacts Analysis Ahernative, DEQ would 
evaluate each potential impact to water quality along the pioposed ORW reach in the context of 
existing and past pollutant inputs, and compare these totals whh trigger values. This means that 
the nutrient load of each subsequent new development proposed within the footprint would be 
added to the existing nutrient loading (See Sections 4.3.3 and 4.4.4). Other factors and sources 
not regulated by nonde gradation review could lead to increased nutrient loads in the river. 

The Cumulative Impacts Analysis Ahernative potentially places an endpoint on total nutrient 
inpu( to the pioposed ORW reach. Secondary impacts from adopting this alternative may lead to 
some degradation in current water quality that may negatively impact aquatic resources, but it is 
unlikely that the water quality would be allowed to degrade beyond the trigger values which are 
still substantially lower than current water quality standards. As an example, the trigger value for 
nitrate is 0.01 mg/l, while the current water quality drinking slandaid is lOmg/l (DEQ 2006a). 
Species diversity is generally dii'ectly related to water quahly, and higher diversity in any 
ecosystem is usually an indicator of stability. In the case of the macioin vertebrate communhy in 
the Gallatin River, higher s|>ecies diversity translates into a bi-oader, more reliable food base for 
trou(, amphibians, and other organisms that forage along the waler's edge for insecls. 

4.6.3.3 Cumulative Impacts 

Cumulative impacts of the Cumulative Impacts Analysis Ahernative would likely include 
maintenance of the existing high quality aquatic ecosystem based on limited and sporadic 
negative impacts to current water quality and the supporting aquatic habitat. As mentioned above 
under the Pi-oposed Action Ahernative, the ongoing TMDL programs may also reduce nutrient 
loading. However, these reductions are not mandatory. The Cumulative Impacts Analysis 
Ahernative would most likely reduce the maximum development potential for the Big Sky area 
because of the potential incrementally more stringent nutrient loading criteria whhin the 
footprint. 

Similar to the Proposed Action Alternative, the Cumulative Impacts Analysis Alternative could 
also resuh in larger community wastewater treatment systems outside the footprint and higher 
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densily housmg within the footprint aiea. Reductions in total future numbers of residential or 
community wells would help to maintain the existing gi-oundwater level. Any action that helps to 
maintain overall water availability in the Gallatin watershed would benefit the health and vigor 
of the aquatic envii-onment and the trout fishery. 

The administrative nature of this alternative has been mentioned several times. If the policy 
required to implement the Cumulative Impacts Analysis Ahernative is changed in the future, 
then condhions and potential impacts would revert back to those described for the No Action 
Alternative. Whether this reversion may occur, as well as what the water-quality conditions 
might be when it did occur, are impossible lo predict. Therefore, it is very difficuh lo assess the 
potential for cumulative impacts to aquatic resources under this ahernative. 

4.6.3.4 Mitigation 

Impacts to the Gallatin River resuhing fi-om the Cumulative Impacts Analysis Alternative would 
be similar to those described under the Pi-oposed Action Alternative because there water quality 
management would become more stringent as the trigger values were approached. Once the 
trigger values are met, then there would be little if any further negative impacts to aqualic 
resourees due to this alternative. Therefore, mitigation for the Cumulative Impacts Alternative 
would be similar to that described under the Proposed Action Alternative 
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4.7 Fisheries 

4.7.1 No Action Alternative 

Under the No Aclion Allernative, DEQ would continue lo manage Ihe pro|X)sed ORW reach 
under Ihe current set of regulations and policies as described in Chapter 2. The Montana Water 
Qualhy Act (75-5-101, el seq., MCA) restricts degradation of high quality state waters and 
protects existing water quality in the Gallatin River. The regulations that apply lo subsurface 
wastewater treatment facilities (e.g., septic systems) assess each |x>tential application 
independently instead of cumulatively; therefore, it is likely that water quality will be degraded 
over time as the level of development increases in the proposed ORW reach. Because this action 
is a policy action, the impact of the No Action Alternative, and all other alternatives, would be 
gradual and subject to human factors such as the rate of development within the footprint and the 
number and types of individual wastewater systems that contribute nutrients to the river. The rate 
of degradation of water quality may be difficuU to quantify; however, the extent of degradation 
can be estimated based on the number of potential wastewater inputs to groundwater. 

4.7.1.1 Primary Impacts 

There would be little immediate, measurable impact to fish as a direct resuU of the No Aclion 
Alternative. The gradual decline in water quality, documented in Section 4.3. 1, may accelerate in 
conceil with the increasing rate of development along the proposed ORW reach, particularly in 
the Big Sky area. The fact that these impacts may be delayed due to the hydiological and 
biological controls on nutrient distribution does not minimize their connection to the No Action 
Alternative. The amount of development is pertinent to the fishery' because the nitrate loading 
from septic system drainage will be seasonal and is more consequential during low water flows. 
Also, nitrate loads increase with continued residential and commercial development. As with 
other natuial I'esources, predominate impacts to fislieries are secondary, caused by water quality 
degradation over time. 

4.7.1.2 Secondary Impacts 

Nitrate levels can adversely affect fisli by reducing oxygen uptake in the blood (Camargo et al. 
2005). Nitrate is reduced to nitrite in a fish's body under conditions of low oxygen, forcing the 
replacement of hemoglobin, an oxygen-binding blood pigment, with pigments that do not carry 
oxygen. This conversion resuhs in less efficient metabolism and inci'eased stresses on 
physiological processes. Camargo et al. (2005) recommend maintaining nitrate levels below 2.0 
mg/L for sensitive aquatic organisms such as rainbow trout fry. They found that rainbow trout 
fry exposed to nitrate levels as low as 2.3 mg/L for 30 days demonstrated adverse effects due to 
oxygen deficits (Camargo et al. 2005, Kincheloe et al. 1979). Tables 4.7-1 and 4.7-2 provide 
nitrate and phosphorus toxicity information for several aquatic species to demonstrate the 
relative tolerances of different organisms. It should he noted that toxicity studies focus on 
concentrations and exposures that are lethal to a given lest population, but chronic exposures to 
lower levels have been shown to cause sublethal (damaging, but not deadly), yet still significant, 
effects such as disorientation, slowed reaction time, and reduced feeding (Camargo et al. 2005). 

Waters in the proposed ORW reach of the Gallatin River do not currently, at any time of the 
year, approach the recommended maximum nitrate concentrations that could cause measurable 
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sub-felhal piobtems m fish (BWTF 2006). Since each development is evaluated independently 
with regards to surface water impacts, there would be no mechanism to control the cumulative 
nutrient loading of the potential 652 SFEs under the No Action Ahernative. These additional 
units could be added, and water quality could be allowed to decline slowly withoul any 
individual permit holder, communhy wastewater treatment system, or individual wastewater 
treatment system violating existing water quahly standards. 

Under the No Action Alternative, a development could apply for an application to degrade stale 
waters. In addition, there is no numeric aquatic life criterion for nitrate, and the EPA maximum 
contaminant level for nitrate (as N) concentration in surface waters (10 mg/L) is considerably 
higher than Camaigo et al.'s (2005) suggested limit, 2.0 mg/L (DEQ 2006a). Therefore, under 
the No Action Alternative, the Gallatin River could be allowed to appi-oach or exceed 2.0 mg/L 
of nitrate without any required regulatory intervention by DEQ. Whh full build-out, levels of 
nitrate aie likely to remain well below this threshold, assuming the 153 gpd effluent (Nicklin 
2000a). Figure 4.3-5 shows that at 652 SEE the addhional nitrate concentration would be less 
than 0.04 mg/L above the existing background levels. Figure 4.3-6 shows that background levels 
currently approach 1.0 mg/L at one of the BWTF monitoring sites, and that the background 
nitrate levels appear to be increasing (BWTF 2005). If full build-out was completed at current 
standaids for nutrient loading, then nitrate levels could increase to 1.02-1.04 mg/L nitrate. These 
calculations assume no leakage from the Big Sky County Water and Sewer District and 
continued zero discharge from Iheir facihty. If conditions of the Big Sky County Water and 
Sewer District MPDES permit change, or if their facility infiltration rate increases, it is not 
unreasonable to assume that background nitrate levels will continue to increase and that total 
levels might approach the 2.0 mg/L threshold. This level of nitrate would not cause the 
recreational fishery to decline rapidly, but would be likely to adversely affect rainbow trout fry 
and eggs (Table 4.7-2) (Kincheloe el al. 1979). Since cold water temperature in the proposed 
ORW reach already limits rainbow trout growth, this added stress to the aduhs could also cause 
adverse effects on aduh growth, reproduction, and siu'vival (Crunkilton and Johnson 2000). 
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Tnble 4.7-1 . Laboralon' re^ullE for toxicity of nitrnte in aquatic or^anismt;. 



Species 



Life stage 



Exposure Toxicity Concenlmlion Reference 

d u ralion end poin I ( m g/L ) 



Fish 

Rainbow trout 

Cutthroat trout 

Catla (carp familvl 



Eggs 

Fry 

Fingerings 

Eggs 
Fry 

Frv 



30 days 


LOEC" 


23 


Camargoetal. 2005 


iOdays 


LOEC 


2.3 


CamargoelaL2005 


7 days 


LCno^ 


903.0 


Westin 1 974 


30 days 


LOEC 


4.5 


CamargoetaL2005 


30 days 


LOEC 


7.6 


Camargoel al. 2005 


2 A hours 


LC,„ 


1,484 


CamargoetaL2005 


Not reported 


Deform ah on 


10.02 


Lapo^ala and Dunson 1 998 


96 hours 


LC,„ 


17.0 


Camargo et al. 2005 


100 dav^ 


LOEC 


10.0 





Amphibians 

Wood frog 
Boreal chorus frog 



Eggs 

Tadpoles 

Tadpoles 



Macroin vertebrates 

Waier flea 
(Dafiliiit'o luagniat 
Caddis fly 
{Hydropjydie occiiteniaUi} 



Aduli 96 hours 

Larvae [early-to-late inslars) 120 hours 



LC,„ 665 Do^vden and Bennett 1965 

Immobility 66.5 to 77.2 Camargo aiid Waid 1992 



" Toxicity studies usually focus on deli ning the concentrahon that will kill a given percentage of a test population. 

" LOEC = Lowest observed effect concentration. 

' LC^, = The concentration that is lethal to 50% of the test organisms within the stated exposure hme. 
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T-ible 4.7-2. Ljborjlory results for phosphorus ToxiciTy" in aquntic organisms. 



Sp«cie5 



Life slage 



E\p<isure 
duration 



Toxic ily endpoinL 



Contenlmlion 
(mg/Ll 



Reference 



Fish 



Rainbow troul 



Flngerlings (43 mm} 


24 hours 


LC» 


Fingerlingti (43 mm} 


4S hours 


LC„ 


Fingcrlings {43 mm) 


96 hDurs 


LC» 


Fingtrlingi (43 mm> 


24 hours 


LC„ 



0.061 
0.028 
0.022 
0.061 



Benliey etiil. 1973 
Benlley elai. 197S 
Beniiey era!. 1973 
Bentley era!. 1973 



Ciilthroal iroul 

Fulhead minnow 

{P imtrfha ins prom eins J 



1^0 dala 
Fry (60 d post halch) 24 hours 



LC. 



0.023 



Beniiey etal. !97S 



Macroin ver f ebrates 

Chjronomidae (midges) 2-3 insiar 
Chironomidae (niildges) 2-3 insiar 



'2A hours 
43 hours 



LC. 
LC. 



0^ 
0.11 



Beniiey elal. 1978 
BentieyelaL 1978 



" Toxicity suidies usualiv focus on deiining the concentration that wiLikiii a given percentage of a test population. 

" LOEC = Lowest observed effect concentration. 

^ UZ„ =The concentration thai is lethal Io50^l of the lest organisms wjthln the staled exposure time. 
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In addition lo the impacts on Irout caused by increased nutiienl concentrations, changes in the 
aquatic macro invertebrate community (the food base for trout) would potentially reduce growth 
and the lotal carrying capacity of the proposed ORW reach. Carrying capacity is an estimate of 
the number of organisms (in this case, ti-out) that an ecosystem can support given the available 
food, sheher, and other ecological factors. If the ti-out carrying capacity of an aquatic ecosystem 
decreases, the total population of tiout in that area is likely to decrease, or the existing population 
may experience reduced growth, increased competition, increased susceptibility to disease, or 
reduced reproduction success. If the food quantity or quality decreases, the total number of trout 
that can eat well enough to giow and thrive decreases. 

The macro in veil ebrate community shift would affect the total mass of food available for trout. 
Troul are size selective predators and tend to seek out larger-bodied prey when given a choice 
(Meissner and Muotka 2006). Bioenergetically, large prey are worth more energy to a fish and 
take less energy to catch than a calorically-equivalent number of smaller prey (Shei"wood and 
Pazzia et al. 2002). Although midges would continue to be plentiful, hatches of larger-bodied 
caddis flies, mayflies, and stoneflies that instigate trout feeding frenzies might be reduced or 
occur less frequently. These hatches represent significant contributions to the ti-out's annual 
caloric intake. Changes in food web structure have been shown to limit feeding opportunities in 
fish that can lead to stunting (Sherwood and Pazzia et al. 2002). Sherwood and Kovecses et al. 
(2<X)2) studied food webs in polluted lakes where species diversity was reduced or where 
competition required fish to shift to smaller, less desirable prey. The study found that fish growth 
and final size were reduced, and hypothesized that reproductive success would be compromised 
as well as fish had fewer net calories available. 

Impacts to the Recreational Fishery 

If the trout |X)pulation were to decline, the recreational fisheiy would also see reductions in 
angler satisfaction. Potentially, fewer anglers would make the Gallatin River a destination for 
their fishing trips. These declines are likely to lag behind the pace of development and 
subsequent increases in nutrient levels, as the first stages to experience negative impacts would 
be eggs and fry. The impacts to the '"catchable" fish would not be observed until four or five 
years after the fishery first experiences any deleterious effects from lower water quality. Since 
Moniana Fish, Wildlife and Paiks conducts biennial trout surveys (Tohtz 2005b), reductions in 
"year-class strength" would probably be noticed before anglers observe a reduction in their 
fishing experience. 

Each group of fish that hatch out in the same year are considered a year-class. As impacts to 
developing eggs and maturing fry increase, year class size may decrease. Rainbow trout are more 
susceptible to nitrate effects than cutthroat trout, so the few westslope cutthroat trout and 
Yellowstone cutthroat trout that may stray into the mainstem fi-om tributaries where they reside 
are less likely to be affected (Table 4.7-1) (Camargo et al. 2(X)5). The cold water temperatures in 
the Gallatin mainstem would help to prevent or minimize algal blooms, even if nutrient levels 
increase. Anglers are not likely to encounter rocks covered in slimy periphyton in the pioposed 
ORW reach; however, as these nutrients flow downstream where water temjieratures warm and 
biological activity increases, nuisance levels of algae may reduce angler and other recreationisis' 
satisfaction (Marcarelli 2005). 
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Impacts lo Ihe popular caddis fly, mayfly, and slonefly hatches could also afl^ecl Ihe recreational 
flshery. Anglers may choose to fish alternative waters such as the Yellowstone and Madison 
rivers if the seasonal hatches on the Gallatin River are noticeably reduced. Relocation of angler 
activity would translate into relocation of associated tourism dollars. 

4.7. 1.3 Cumulative Impacts 

Cumulative impacts to the Gallatin River's fishery resources due to the No Action Alternative 
would be exacerbated by shifts in ihe periphylon and macro invertebrate communities as 
described under secondaiy impacts. Reasonably foreseeable actions that might intensify these 
impacts would include the potential for decreased surface water supply due to residential water 
use by those who occupy houses buih inside the footprint. Any reduction in the total flow of the 
Gallatin River would reduce available habitat for fisli, and diminish the overall dilution of 
nutrients entering the Gallatin River. As with all of the impacts discussed, the extent of this 
effect is difficult to quantify because it is subject to several interacting human factors. The 
overall cumulative impacts to the fishery would be commensurale with the intensity of future 
development under existing regulations and standards. 

As mentioned in the aquatic resources discussion, DEQ is developing TMDLs for the South and 
West forks of the Gallatin River, which will include water quality restoration plans and 
prescriptions for reducing nonpoint source pollution in these watersheds. Any nutrient input 
reductions that the TMDL program can implement would potentially reduce the overall impact 
of the No Action Alternative, but because participation is voluntary, its potential for decreasing 
nonpoint source nutrient input is not dependable in the absence of a change in regulation by 
DEQ. 

4.7.1.4 Mitigation 

The fishery of the Gallatin River would be adversely impacted by increases in nutrient inputs to 
the proposed ORW reach, and indirectly by the cascading chemical and biological effects of 
nutrient increase in the aquatic ecosystem. As one of the upper-level predators in the Gallatin 
River food web, the impacts to ti-out would be magnified by changes to their food souree. Once 
the nutrients are intixxluced into Ihe river, there is little or nothing that can be done to rectify the 
impacts; therefore, mitigation should focus on avoiding, minimizing, and reducing nutrient 
sources. Mitigation of impacts to fisheries resourees from all ahernatives in this EIS will focus 
on reducing nutrient inputs to the pro|X)sed ORW reach. Section 4.3 discusses several types of 
septic treatment systems capable of reducing nutrient output fiom individual and community 
septic systems. Adoption of these septic treatment systems could reduce net nutrient input to the 
Gallatin River substantially. 

Effective mitigation actions would most likely be the result of changes to regulation and policies 
related to residential development within the footprint. Actions that would mitigate impacts to 
fisheries resources due lo the No Action Alternative would include the following whhin the 
footprint: 

• Adoption of more stringent nutrient trigger values for effluent from development within 
the footprint 
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• Enforcemenl of water use Irmils during the summer season to reduce groundwater use 
from wells 

• Incenlive programs for, or regulations requiring, more efficient nutrient removing septic 
alternatives for new -home installation or replacement of existing septic systems. 

4.7,2 Proposed Action Alternative 

The preservation of existing water quality in the proposed ORW reach would benefit the fishery 
in that reach and in downstream reaches. Adoption of the Pioposed Action Alternative would 
result in several positive impacts to the fishery within the pi-oposed ORW reach as well as 
downstream of Spanish Creek. The current fishery thrives in the cold, relatively clean waters of 
the Gallatin River. Fish, macroin vertebrates, and algae, as described in the previous section, 
would be the organisms most directly affected by the change in management of the pi-oposed 
ORW reach. The river water is the defining element of their habitat, constantly refreshing their 
oxygen and food supply. By preserving the water quality of (he proposed ORW I'each, the 
quantity and quality of fisheries resource would also be preserved. 

4.7.2.1 Primary Impacts 

As with the No Action Alternative, there will be minimal immediate measurable impacts to 
fisheries resourees that have a direct cause and effect relationship with the Proposed Action 
Alternative. The effects will be due to a lack of water quality degradation over time, which is 
difficuh to measure. However, when viewed as an alternative to the slow, but marked, decline in 
water qualily under the No Action Alternative, the benefits of the Proposed Action Alternative 
are substantial. These impacts may be delayed due to biological pi-ocesses, but that does not 
reduce or nullify their connection to the Proposed Action AUernative. 

4.7.2.2 Secondary Impacts 

Under the Pro|X)sed Action Alternative, DEQ would manage the pro|x>sed ORW reach to 
preserve existing water quality. This preservation of water quality means that new developments 
proposed within the footprint would need to meet the nutrient loading guidelines (See Appendix 
A). Overall, the resuh of this new regulation would mean the existing nutrient load carried by the 
proposed ORW reach would not measurably increase over (iine as a resuh of wastewaler 
discharges. Other factors and sourees could lead to increased nutrient loads in the river. Current 
water quality in the pro|X)sed ORW reach is veiy good, with nutrient levels consistent with 
oligoliophic systems (Armanliout 1998, BWTF 2006). Macro invertebrates that thrive in 
unpolluted, oligotrophic systems include several relatively large-bodied orders such as mayflies, 
caddis flies, and stoneflies. These oixlers are also good sources of calories for ti-out, especially 
when lai'ge hatches occur, and anglers make good use of this information in their attempts to 
catch fish in the pi-oposed ORW reach. Small-bodied midges are plentiful throughout the yeai' 
and sup|X)rt trout because of their consistent availability. The concern for a macro invertebrate 
community shift arises when the midges substantially replace other orders, and the trout's food 
supply is less diverse and potentially less nutrhious. In addition, a midge -dominated 
macro invertebrate community is indicative of poor water quality aiid potentially stressful 
conditions for sensitive species such as troul. 
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Under Ihe Pioposed Action Alternative, the current macro invertebrate community would be 
likely to persist and provide a consistent food base for the rainbow Irout populations. Annual 
hatches of mayflies, caddis flies, and stoneflies would continue at current levels^ and (rout would 
benefit from this important seasonal food source. 

Impacts to the Recreational Fishery 

Under the Proposed Action Alternative, anglers would continue to come lo the Gallatin River lo 
fish the ''blue ribbon" fishery. It is conceivable thai angler use may increase in the shoiT lerm if 
publicity of the ORW designation entices more anglers to the Gallatin River. Angler satisfaction 
would be likely to remain high and may even increase with the cachet of ORW status. 

4.7.2.3 Cumulative Impacts 

Cumulative impacts of the Proposed Action Alternative would include continued maintenance of 
Ihe existing high quality fishery based on preservation of the current water quality and the 
suppoiling aquatic habitat. The ongoing TMDL programs may also reduce nutrient loading as 
mentioned in the No Action Ahernative discussion of cumulative impacts. However, these 
reductions are not mandatory. The Pioposed Action Alternative would most likely reduce the 
maximum development potential for the Big Sky area because of the more stringent nutrient 
loading criteria within the footprint. The Proposed Action Ahernative could also result in larger 
community wastewater treatment systems outside the vulnerability footprint and higher density 
housing within the footprint area. Reductions in total future numbers of residential or 
community wells would help to maintain the existing gioundwater level. Any action that helps to 
maintain overall water availability in the Gallatin watershed would benefit the health and vigor 
of Ihe aquatic environment and the trout fishery. 

4.7.2.4 Mitigation 

There would be no negative impacts to fisheries resources due to adoption of the Proposed 
Action Alternative; therefore, no mitigation of impacts would be necessary. 



4.7,3 Cumulative Impacts Analysis Alternative 

The Cumulative Impacts Analysis Alternative is similar to the Pi-oposed Action Alternative in 
that it would assess each new potential nutrient source in the context of current and past nutrient 
inputs to pi-oposed ORW reach. The assessment of new developments in the context of existing 
water quality in the proposed ORW reach may benefit the fishery in that reach and in 
downstream reaches. Adoption of the Cumulative Impacts Analysis Alternative could result in 
positive impacts to the fishery similar to those described for the Proposed Action Ahernative 
within the proposed ORW reach as well as downstream of Spanish Creek. 

4.7.3.1 Primary Impacts 

As with the other alternatives discussed above, there will be minimal immediate measurable 
impacts to fisheries resources that have a direct cause and effect relationship with the Cumulative 
Impacts Analysis Ahernative. The effects will be due to a lack of water quality degradation over 
time, which is difficult to measure. However, when viewed as an alternative to the slow, but 
marked, decline in water quality under the No Action Alternative, the benefits of the Cumulative 
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Impacls Analysis A[teiiiative are SEgnificanl. These impacts may be delayed due to biological 
processes, but that does not reduce or nullify their connection to the Cumulative Impacts 
Analysis Ahemative. 

4,7,3.2 Secondary Impacts 

Under the Cumulative Impacts Analysis Alternative, DEQ would assess potential point sources 
of pollutants to the proposed ORW reach in the context of existing and past permitted sources. 
This evaluation of water quahty means that the incremental impact of new developments 
proposed whhin the footprini would need to remain below nutrient loading guidelines (See 
Seclion 4.3). Overall, the result of this new regulation would mean the existing nutrient load 
carried by the proposed ORW reach would not exceed DEQ's trigger values as a resuh of 
wastewater discharges. Other factors and sources could lead to increased nutrient Loads in (he 
river. 

Current water quality in the proposed ORW reach is very good, with nutrient levels consistent 
with oligotrophic systems (Armanlrout 1998, BWTF 2006). Water quality in some of the major 
tribulaiies to the Gallatin River is impaired, and nutrient inputs from these tribulaiies should be 
included in the characterization of existing conditions within the proposed ORW reach. 
Secondary impacts due to the adoption of the Cumulative Impacts Analysis Ahernalive could 
stem from the ability to apply the narrative standaid or pursue permission to degrade would 
allow potential degradation of water quality if DEQ were to grant applications under these 
avenues. However, since each new input would be added to the existing nutrient load baseline, 
eventually there would be no more capacity for new nutrient sources. When nutrient loading 
capacity is reached, the Cumulative Impacts Analysis Alternative would begin to be 
administered perhaps even more stringently than the Pro|X)sed Action Alternative. 

Under the Cumulative Impacts Analysis Alternative, the current macroinveilebrate community 
would be likely to persist and provide a consistent food base for the rainbow trout populations. 
Annual hatches of mayflies, caddis flies, and stoneflies would continue at current levels, and 
trout would benefit from this important seasonal food souree. Seasonal spikes in nutrients may 
impact macioinveilebrales and, consequently, fish; but if the Cumulative Impacts Analysis 
Alternative is consistently administered^ these should diminish over time. 

Impacts to the Recreational Fishery 

Under the Cumulative Impacts Analysis Alternative, anglers would continue to come to the 
Gallatin River to fish the ''blue ribbon" fishery. It is unlikely that implementation of this 
alternative would affect numbers of recreational anglers or their level of satisfaction. 

4*733 Cumulative Impacts 

Cumulative impacts of the Cumulative Impacts Analysis Alternative would likely include 
maintenance of the existing high quality fishery based on limited and sporadic impacts to current 
water quality and the supporting aquatic habitat. As mentioned above, the ongoing TMDL 
programs may also reduce nutrient loading. However, these reductions are not mandatory. The 
Cumulative Impacts Analysis Alternative would most likely reduce the maximum development 
potential for the Big Sky area because of the potential incrementally more stringent nutrient 
loading criteria within the footprint. As the available nutrient loading is allocated, subsequent 
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developments will have to meet more slringent criteria. Similar to the Proposed Action 
Alternative, the Cumulative Impacts Analysis Alternative could also result in laiger community 
wastewater treatment systems outside the vulnerability footprint and higher density housing 
within the footprint area. Reductions in total future numbers of residential or community wells 
would help to maintain the existing groundwater level. Any action thai helps to maintain overall 
water availability in the Gallatin watershed would benefit the health and vigor of the aquatic 
env iroiunenl and the trout fishery. 

Impacts to the Recreational Fishery 

It is unlikely that implementation of the Cumulative Impacts Analysis Ahernative would affect 
trout populations in a manner substantially different from the Proposed Action Alternative. Both 
alternatives result in more stringent evaluation of water quality than the No Action Alternative 
and potential reductions in nutrient sources over liine. This increased level of water quality 
management would protect the resident fishery fi-om chronic increases in pollutants due to 
wastewater discharge, currently the most significant pollutant source identified in the pioposed 
ORW reach. 

4,7 .3.4 Mitigation 

Impacts to the Gallatin River fisher)' resulting from the Cumulative Impacts Analysis Alternative 
may include seasonal spikes in nutrient levels and |x>tenlial overshooting of DEQ-s|>ecified 
nutrient trigger values. Once the nutrients are introduced into the river, there is little or nothing 
Ihat can be done to rectify the impacts; therefore, mitigation should focus on avoiding, 
minhnizing, and reducing nutrient sources. Mitigation of impacts to fisheries resources from all 
alternatives in this EIS will focus on reducing nutrient inputs to the pi-oposed ORW reach. 
Section 4.3 discusses several types of septic treatment systems capable of reducing nutrient 
output fi-om individual and community seplic systems. Adoption of these septic treatment 
systems could reduce net nutrient input to the Gallatin River substantially. 

Effeclive mitigation actions would most likely be the result of changes to regulation and |X)licies 
related to residential development within the footprint. Actions that would mitigate impacts to 
fisheries resources due to the Cumulative Impacts Analysis Alternative would include the 
following within the footprint: 

• Consistent monitoring and feedback regaining observed levels of nutrients in the Gallatin 
River (monitoring should be at a resolution capable of evaluating seasonal changes as 
well as tracking incremental changes whh increased development) 

• Regulai' incorporation of monitoring results into planning and permit evaluation 

• Enforcement of water use limits during the summer season to reduce groundwater use 
from wells 

• Incentive programs for, or regulations requiring, more efficient nutrient removing septic 
alternatives for new -home installation or replacement of existing septic systems. 
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4.8 Terrestrial Vegetation and Habitats 

Vegetalioii resources will nol be directly impacted by the i-egulalory changes proposed under the 
Proposed Action Allemative; however, the potential for clearing of vegetation as the resuh of 
development within the study area is examined as a method of comparing the No Action and 
Proposed Action alternatives. 

4,8,1 No Action Alternative 

4.8.1.1 Primary Impacts 

For plants and their habitats, there would be minimal immediate measurable impacts that have a 
direcl cause and effect relationship with the No Action Alternative. The No Action Alternative 
would retain the pace and extent of existing development, but, if adopted, would not cause an 
immediate on-the-gi-ound change. The rate and extent of development is peilinent to the 
terrestrial environment because the amount of ground disturbance would potentially increase 
with development. 

4.8.1.2 Secondary Impacts 

The No Action Alternative effects on vegetation would be gradual and controlled by the scale 
and rate of human activity, such as the amount of residential development and the number of 
new roads within the study aiea. Secondary vegetative impacts would stem almost exclusively 
from ongoing development activities involving vegetative disturbance or clearing. This clearing 
includes the loss of vegetation for up to 652 new dwelling units and up to 419,000 squaie feet of 
commercial and community facilities on privately owned lands in Low and Moderate Cover Dry 
Grassland, Sagebrush Shrubland, Graminoid and Forb Riparian, Shrub Riparian, and Mixed 
Riparian vegetative community types (see Section 4.4.2). Ground disturbance for the 
development of permanent structures (homes, businesses, roads, etc.) would resuh in permanent 
loss of vegetation. Other vegetative disturbances may be short term if areas are revegetated with 
native species (e.g., ground disturbance for septic tanks, yards, etc.). For noxious weeds, the 
removal of existing weed biomass and seed source may be a beneficial impact. 

Secondary impacts would be most prevalent on private lands currently undeveloped or partially 
develo|>ed but zoned for additional development. Native plant communities may be permanently 
ahered or replaced with non-native sjiecies, creating fragmented native habitat. Revegetated 
areas would require time for vegetation to reestablish. The impacts to vegetation may be 
temporaiy for grass and forb species, which can be reseeded and grow quickly, and for shrub 
species that can recolonize relatively quickly. Natural re -establishment of trees would be slow, 
especially in moderately high altitude/short growing season areas ai-ound Big Sky. 

Species of Concern 

Six vascular plant species of concern have occurrences either within the study area footprint or 
within 10 miles of the footprint (Table 3.S-3) (MNHP 2006a). These species would be affected 
to different degrees. The No Action AUernative would not impact English sundew because it 
does not occur in the footprint and it is unlikely that suhable habitat occurs in the study area. 
Small-winged sedge occurs five miles from the study area boundaiy and would not be impacted 
by the No Action Alternative. The known location of Hall's rush one half mile west of the study 
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area footprinl and the potenlial suitable habitat within the footprint are on private property under 
a conservation easement. Therefore, Hall's rush habitat should not be affected by future 
development. Known threats to large-leafed balsaiiii-oot include off-trail horse and bike riding 
that can lead to erosion and mechanical damage to this species habitat (MNHP 2006a). This 
species occurs on the Gallatin National Forest one mile from the study area adjacent to a 
recreational trail. Ahhough off-trail travel could have an impact, future development would not 
have an impact. Restrictions to off-trail travel are a function of the Gallatin National Forest's 
recreation management plans, and these regulations would not be altei'ed by the No Action 
Alternative. There would be no impact on discoid goldenweed by future development (land use 
change) or direct removal related to the No Action Alternative because it occurs on public lands 
where development is unlikely (M. Story pers. comm. 2006). 

Annual Lidian paintbrush would be impacted by future development because it occurs on private 
lands thai ai'e pailially developed. Primary impacts include the potential removal of annual 
Indian paintbrush plants. 

Distribution and abundance of HalFs rush, large-leafed balsami^oot, annual Lidian paintbrush, 
and discoid goldenweed could also suffer fi-om increased invasion of noxious weeds. Weeds 
have been documented in the vicinity of all these species of concern. Of paiticular risk would be 
locations adjacent or near to i-oads or trails where weeds have a greater likelihood of spread. 
Secondary impacts from noxious weeds on these s|>ecies of concern include potential increased 
competition, displacement (Sheley and Petroff 1999), and plant damage or mortality resulting 
from off-taiget herbicide impacts during noxious weed management (e.g., herbicide drift). 

Annual Indian paintbrush may be vulnerable to hydrologic alterations (MNHP 2006a). If the 
water table is lowered by an increased number of wells with further development within the 
footprint (see Section 4.3), annual Indian paintbrush could be harmed, pailicularly where it 
occurs on private land near B ig Sky. The degree of impact is unknown. 

Noxious Weeds 

If i^evegetation efforts after development replace existing noxious weed s|>ecies with more 
favorable sjiecies, the changes in plant community composhion and structure may be beneficial. 
If, as commonly occuis, development spreads weed seed to new areas, weeds may become a 
problem on additional private and public lands. As gi-ound disturbances associated with 
development increase, the potential for weed spreading increases. Consequently, weed 
proliferation reduces desired vegetation, such as native plant communities. Noxious weeds, 
including Canada thistle, s|X)tted knapweed, and houndstongue, occur primarily along the 
i-oadways and watei"ways and are prevalent noxious weed s|iecies in the study aiea (Kellar 2006, 
USDA Forest Service 2002, 2005c). The entire study area is suitable habitat for these weeds. The 
impact of noxious weeds would depend on future disturbances and surrounding vegetative 
community types. Future development has the potential to increase the area and denshy of the 
noxious weed infestations because weeds tend to occur in disturbed aieas (e.g., residential or 
commercial development), as well as along moving water (Gelbaid and Belnap 2003, Larson 
2003, Tyser and Worley 1992). In addhion, several studies have found that soil brought in for 
construction may provide better habhat for weeds than native soil (Gelbard and Belnap 2003, 
Greenberg et aL 1997, Wester and Jurvik 1983). If noxious weed populations are adjacent to 
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grasslaiid or shmbJaiid comiiiunEty types, they are more likely to spread thaii if they are adjacent 
to forest communities (Rew el al. 2001). In the ORW study aiea, most noxious weed locations 
occur in the Low and Moderate Cover Dry Grassland vegetation community type, a community 
lype where they can readily spread. 

4.8.1.3 Cumulative Impacts 

Removal of vegetation within the riparian zone, primarily from private land development, may 
cause cumulative impacts on water catchment, infiltration, and deliver^' fiom rain events. These 
changes in soil water content and water availability would generally negatively affect vegetation 
but may benefit some noxious weeds. Depending upon the zoning district, riparian areas may be 
protected fiom disturbance by water body setbacks. These setbacks vary from 100 to 300 feet. 

Species of Concern 

Cumulative impacts on species of concern for the No Action Alternative vary by species. 
Because exact locations and extent of ground disturbances cannot be known at this time, it is 
difficult to make definitive impact determinations on specific plants or communities. If HalFs 
rush and laige-leafed balsamroot are impacted, their ability to persist in Gallatin County may be 
reduced. The viability of these s|>ecies in Montana and their global range would not be impacted 
under the No Action Alternative. Discoid goldenweed is known fi-om only two locations in 
Montana (MNHP 2006a). Potential secondary impacts caused by area development and other 
ground disturbances could increase its vulnerability to extinction in Montana. On a global range, 
discoid goldenweed's viability would not be affected. Any loss in abundance or habitat for 
annual Indian paintbiush would probably not affect its ability to persist in Gallatin County. 

Noxious Weeds 

Cumulative impacts of noxious weed spread may include declines in nalive pfaiit communiiy 
diversity (Kedzie-Webb et al. 2001), inci-eased sedimentation (Lacey et al. I9&9), and decreased 
wildlife or livestock forage (Rice et al. 1997). 

4.8.1.4 Mitigation 

The overarching impacts from the No Action Ahernative are the removal of native vegetation 
and potential increases in noxious weed quantity, com|X)sition, and distribution from 
development. Mitigation measures would take the form of re vegetation techniques and noxious 
weed management. 

Recommended mitigation measures include: 

Revegelate disturbed areas, including residential areas, only with native species. 
Use only certified weed free seed in ^vegetation activities. 

Limit surface disturbance to immediate development area and avoid clearing entire sites. 
Plan future developments to minimize removal and fragmentation of native habitats. 
Clear existing vegetation only from areas scheduled for immediate construction work and 
only for the ai'ea needed for active construction activities. 
• Weed management should occur throughout the study area by public and private land 
owners. Affected individuals are reminded to comply with the Montana Noxious Weed Law, 
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follow the requirements of the Noxious Weed Management Act, Title 7, Chapter 22, Part 21, 

and comply with the Gallatin County and Gallatin National Forest noxious weed control 

requirements. These management plans are thorough and should be followed carefully. 

Increase noxious weed identification and management education opportunities for priva(e 

land owners. 

Increase efforts to map and spot-treat weed infestations throughout the study area. 

Clean constiuction equipment (e.g., power wasli) prior to entering the project area and before 

leaving the project area. 

Avoid directly disturbing (removing) species of concern during development and use caution 

when using herbicides near known occurrences. 



4,8,2 Proposed Action Alternative 

4.8.2.1 Primary Impacts 

There would be minimal immediate measurable impacts to plants and their habitats that have a 
direct cause and effect relationship with the Pi-oposed Action Alternative. The Proposed Action 
Alternative might slow the pace and extent of development, but mitigations to wastewaCer 
systems would make the same level of development possible. Although impacts may be delayed 
due to biological processes that move more slowly than development, it does not reduce or 
nullify their connection to the Proposed Action Alternative. The rate of development is pertinent 
to the terrestrial envii-onment because the amount of gi-ound disturbance will probably be 
decreased if development is decreased. 

4.8.2.2 Secondary Impacts 

Effecis of the Pi-oposed Action Alternative on vegetation would be gradual, and controlled by the 
scale and rate of human activity, such as residential development and the number of new roads 
within the study aiea. Secondary vegetative impacts would stem almost exclusively from 
ongoing development activities involving vegetative disturbance or clearing. The type of adverse 
secondary vegetative impacts (although not the degree, as discussed below) under the Pioposed 
Action AUernative would be the same as the No Action AUernative, but the magnitude of effect 
might be lessened. Impacts would include: 

• Removal of vegetaticm due to future development, particularly on privately owned lands of 
how and Moderate Cover Dry Grassland, Sagebrush Shrubland, Graminoid and Forb 
Riparian, Shrub Riparian, and Mixed Riparian vegetative community types. The ground 
disturbance for the development of permanent structures (homes, businesses, roads, etc.) 
would resuU in permanent loss of vegetation. 

• Short-term vegetation removal during development (e.g.» ground disturbance for septic tanks, 
yaids, etc.). 

• The removal for noxious weed biomass and seed source. 

While the types of vegetation impacts are the same as the No Action Alternative, the degree to 
which they affect vegetation would be less, assuming the use of conventional septic tank and 
drainfield wastewater management systems. Under the Proposed Action Alternative, vegetation 
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loss would occur for about 75 new dwelling units and up to 3,233 square feet of commercial and 
community facilities (see Section 4.4.3), a reduction of S?*^ and 99^ from the No Action 
Alternative. Therefore, while vegetation removal would occur under the Proposed Action 
Alternative, Ihe amount of vegetation removed might be reduced commensurate with the 
reduction in overall development. However, with mitigation development rates could be similar 
to those under the No Action Alternative, and thus vegetation removal and impact would be 
similar. 

As wilh the No Action Alternative, the secondary impacts on vegetation for the Proposed Action 
Alternative would be most prevalent on private lands that are undeveloped or partially developed 
but zoned for additional development. Native plant communities may be permanently altered or 
replaced with non-native species, creating fragmented native habitat. Revegetated areas would 
require reco Ionization time. These impacts may be reduced under the Proposed Ac(ion 
Alternative if less developmeni occurs. 

Species of Concern 

In general impacts under the Proposed Action Alternative would be similar to those noted in the 
previous section. However, because more stringent water quality standards under the Proposed 
Action Alternative could limit the number of future dwelling units and commercial propeilies, 
direct impacts to annual Indian paintbrush are less likely to occur under the Pioposed Action 
Alternative than under the No Action Alternative. If the mitigations described in Section 4.3.2 
are implemented, then the level of ground disturbance may not be significantly different under 
either alternative. In this instance, primary impacts to annual Indian paintbrush would be the 
same as under the No Action Ahemative. 

Noxious Weeds 

In general impacts to noxious weeds under the Proposed Action Alternative would be similar to 
those noted under the No Action Alternative. Because less ground disturbance would occur 
under the Pro|X)sed Action Ahernative than under the No Action Alternative due to the reduced 
number of dwelling units, the secondary impact of noxious weed spread may also be lower. 

The habitats of Hall's rush, large-leafed balsamroot, annual Indian paintbnish, and discoid 
goldenweed, which occur in or adjacent to the study area, could e\|>erience secondary impacts 
from noxious weed spread under the Proposed Action Ahernative. Because these occurrences are 
next to existing roads and trails, the degree of secondary impacts would be the same as under Ihe 
No Action Alternative. 

Annual Indian paintbrush may be vulnerable to hydrologic alterations (MNHP 2006a), if 
groundwater elevations are reduced due to an increased number of wells (see Section 4.3). The 
degree of impact is unknown but is likely less than in the No Action Alternative because the 
number of wells may be less under the Proposed Action Alternative. 

4.8.2.3 Cumulative Impacts 

While the type of cumulative vegetation impacts for the Proposed Action Alternative would be 
the same as the No Action Ahernative, the degree to which they affect vegetation may be lower 
because of the potential for decreased development under this alternative. 

GallalJn ORW DcaJgnaLion EIS Moolana Dcparljncnl of Erivironmciiljl QualJiv 

211 ScpiembfrZOOb 



Chapter 4 Altemalives Analysis 



While some addilional pioteclion of vegetation is implied under the Pioposed Action Ahernalive 
because less vegetation may be directly removed or altered, the Proposed Action Alternative 
does not necessaiily guarantee the |>ersistence of native species or species of concern, nor does il 
prevent noxious weed spread. The impacts of weeds in the study area would be largely 
dependent on the level of on-going management. The Pioposed Action Alternative will not have 
a direct impact on management activities for plant communities regulated by private and public 
landowners, nor would h affeci (he treatment of weeds with herbicides within the footprint. 
Herbicides, when used according to safely regulations and restrictions, are not regulated under 
the National Pollutant Discharge Elimination System (Clean Water Act) or Montana Water 
Qualhy Act as point source discharges (Y. Reid, pers. comm. 2006, DEQ 2005d, Grmnbles and 
Hazen 2005). 

Cumulative impacts would include: 

• Loss of habitat, primarily on private lands. 

• Fragmentation of these plant communhies which could impact overall plant pixxjuctivity and 
wildlife use. 

• Fragmentation of vegetation which could also impact the size of habitat patches, pi-oximity of 
habitat patches, and increase the amount of habitat edge. These factors uhimately impact the 
quality of habitat for birds and mammals (Stephens et al. 2003), 

• Removal of vegetation within the riparian zone, again primarily from private land 
development, which may cause cumulalive impacts on water catchment, infiltration, and 
delivery from rain events. 

• Possible declines in native plant community diversity due to noxious weed spread (Kedzie- 
Webb et al. 2001), increased sedimentation (Lacey et al. 1989), and decreased wildlife or 
livestock forage (Rice et al. 1997). 

• Possible extirpation within Gallatin County of HalFs Rush and Large-leafed balsamroot, but 
the viability of these species in Montana and their global range would not be impacted. 

• A possible increase in discoid goldenweed vulnerability of extinction in Montana due to 
secondary impacts, but not its global viability. 

4.8.2.4 Mitigation 

The mitigation measures for vegetation resources would not change from (he No Achon 
Alternative as a result of implementing the Pro|x>sed Action Alternative. See Section 4.8.1.4 for 
a list of recommended measures. 

4.83 Cumulative Impacts Analysis Alternative 

4.8.3.1 Primary Impacts 

There would be minimal immediate measurable impacts to plaiits and their habitats that have a 
direct cause and effect relationsliip whh the Cumulative Impacts Analysis Alternative. The 
Cumulative Impacts Analysis Alternative might slow the pace and extent of development, but 
mhigations to wastewater systems would make the same level of development possible. 
Although impacts may be delayed due to biological processes tha( move more slowly than 
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development, it does not reduce or nullify their connection to the Cumulative Impacts Analysis 
Alternative. The rate of development is peilinent to the terrestrial environment because the 
amount of ground disturbance will probably be decreased if development is decreased. 

4.83.2 Secondary Impacts 

Effects of the Cumulative Impacts Analysis Ahemative on vegetation would be gradual, and 
controlled by the scale and rale of human activity, such as residential development and the 
number of new roads within the study area. Secondary vegetative impacts would stem almost 
exclusively from ongoing development activities involving vegetative disturbance or clearing. 
The type of adverse secondary vegetative impacts (although not the degree, as discussed below) 
under the Cumulative Impacts Analysis Alternative would be the same as the No Action 
Alternative^ but the magnitude of effect might be lessened. Impacts would include: 

• Removal of vegetation due to future development, particularly on privately owned lands of 
Low and Moderate Cover Dry Grassland, Sagebrush Shrubland, Graminoid and Forb 
Ripai'ian, Shrub Riparian, and Mixed Riparian vegetative community ty|>es. The ground 
disturbance for the development of permanent structures (homes, businesses, roads, etc.) 
would result in permanent loss of vegetation. 

• Short-term vegetation removal during development (e.g., ground disturbance for septic tanks, 
yaids, etc.). 

• The removal for noxious weed biomass and seed source. 

While the types of vegetation impacts are the same as the No Action Alternative, the degree to 
which they affect vegetation would be less, assuming the use of conventional septic tank and 
drainfield wastewater management systems. Under the Cumulative Impacts Analysis Alternative, 
vegetation loss would occur for 75 new dwelling units and up to 3,233 square feel of commercial 
and community facilhies (see Section 4.4.3), a reduction of E7^ and 99% from the No Action 
Alternative. Therefore, while vegetation removal would occur under the Cumulative Impacts 
Analysis Ahernative, the amount of vegetation removed might be reduced commensurate with 
the reduction in overall development. However, with mitigation development rates could be 
similar to those under the No Action Alternative, and thus vegetation removal and impact would 
be similar. 

As wilh the No Action Alternative, the secondary impacts on vegetation for the Cumulative 
Impacts Analysis Alternative would be most prevalent on private lands that are undeveloped or 
partially developed but zoned for additional development. Native plant communities may be 
permanently altered or replaced with non-native species, creating fragmented native habitat. 
Revegetated areas would require recolonization time. These impacts may be reduced under the 
Cumulative Impacts Analysis Alternative if less development occurs. 

Species of Concern 

In general impacts under the Cumulative Impacts Analysis Alternative would be similar to those 
noted in the previous section for the No Action Alternative and the Proposed Action Alternative. 
However, because more stringent review of new developments and their wastewater systems 
under the Cumulative Impacts Analysis Ahernative could limit the number of future dwelling 
units and commercial properties, direct impacts to annual Indian paintbrush are less likely to 
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occur under the Cumulative Impacls Analysis Alternative than under the No Action Alternative. 
If the mitigations described in Section 4.3.2 aie implemented, then the level of ground 
disturbance may not be significantly different under either alternative. In this instance, primary 
impacts to annual Indian paintbrush would be the same as under the No Action Alternative. 

Noxious Weeds 

In general impacts lo noxious weeds under the Cumulative Impacts Analysis Alternative would 
be similar to those noted under the No Action Alternative. Because less ground disturbance 
might occur under the Cumulative Impacts Analysis Alternative Ihan under the No Action 
Ahemative due to the reduced number of dwelling units, the secondaiy impact of noxious weed 
spread may also be lower. 

The habitals of Hall's rush, large-leafed balsamroot, annual Indian paintbiush, and discoid 
goldenweed, which occur in or adjacent to the study area, could ex|>erience secondary impacts 
from noxious weed spread under the Cumulative Impacls Analysis Alternative. Because these 
occuTi-ences are next to existing roads and trails, the degree of secondary impacts would be the 
same as under the No Action Alternative. 

Annual Indian paintbrush may be vulnerable to hydrologic alterations (MNHP 2006a) if 
groundwater elevations are reduced due to an increased number of wells (see Section 4.6.1.4). 
The degree of impact is unknown but is likely less than in the No Action Alternative because the 
number of wells may be less under the Cumulative Impacts Analysis Alternative. 

4.8.3.3 Cumulative Impacts 

While the (ype of cumulative vegetation impacts for the Cumulative Impacts Analysis 
Alternative would be the same as the No Action Ahernative, the degree to which they affect 
vegetation may be lower because of the potential for decreased development under Ihis 
ahernative. 

While some additional pi-otection of vegetation is implied under the Cumulative Impacts 
Analysis Alternative because less vegetation may be directly removed or altered, the Cumulative 
Impacts Analysis Alternative does not necessarily guaiantee the persistence of native species or 
species of concern, nor does it prevent noxious weed spread. The impacts of weeds in the study 
area would be largely dependent on the level of on-going management. The Cumulative Impacls 
Analysis Alternative will not have a direct impact on management activhies for plant 
communities regulated by private and public landowners, nor would h affect the treatment of 
weeds with herbicides within the footprint. Herbicides, when used according to safety 
regulations and restrictions, are not regulated under the National Pollutant Discharge Elimination 
System (Clean Water Act) or Montana Water Quality Act as point source discharges (T. Reid, 
pers. comm. 2006, DEQ 20O5d, Grumbles and Hazen 2005). 

Cumulative impacts would be the same as those under the Pioposed Action. 
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4.8.3.4 Mitigation 

The mitigalion measures for vegeUlioii I'esources would nol change from Ihe No Aclion 
AUernative as a resull of implementing the Cumulative Impacts Analysis Alternative. See 
Section 4.8.1 .4 for a list of recommended measures. 



GallalJn ORW DcaJgnaLion EIS Moolana Dcparljncnl of Erivironmcmul Quality 

215 ScpiembfrZOOb 



Chapter 4 Altemalives Analysis 



4.9 Wildlife Resources 

4,9,1 No Action Alternative 

Wildlife could be indirectly affected by the No Action Alleiiiative in iwo ways: by Ihe |x>tenlial 
degradation of water quality over time (primarily an increase in phosphorus and niti-ogen), and 
by habitat losses and disturbance created by inci'eased development within the footprint. 

Under the No Action Alternative, the Gallatin River would continue to be protected by current 
water quality laws, including existing state and federal surface water quality standards and 
nondegradation policy; but, despite these controls, there would continue to be nutrient increases 
in the river associated with increased development. As discussed in Chapter 2 and Section 4.3 
(Water Quality), nondegradation review is conducted on a case-by-case basis with no cumulative 
effects analysis in the surface water. The potential for overall degradation of water quality exists. 
In addition, thei'e aie specified circumstances for which DEQ may allow degradation of water 
quality (Chapter 2). Continued implementation of current DEQ policy may resuh in an increase 
in nutrients in the river. As stated in Section 4.4 (Land Use) the Pioposed Action Alternative 
could resuh in 89% less allowable dwelling units and 99% less commercial square footage 
within the footprint than under the No Action AUemative as written. 

4.9.1.1 Primary Impacts 

There would be no primary effect on wildlife resulting from Ihe No Action Alternative. Changes 
in water quality and increased development would occur gradually over time, whh any 
subsequent secondary adverse impacts on wildlife in the future. 

4.9.1.2 Secondary Impacts 

Secondary impacts to wildlife could occur if the No Action Alternative resuhs in either degraded 
water qualhy over time or increased developmeni, or both. It would not likely affect any 
federally listed wildlife species in the sliort term because water quality would continue to be 
managed under current laws. Bald eagles could be negatively affected if the No Action 
AUemative resuhs in degraded water quality and a reduction in their prey base. Grizzly bears 
could be affected by increased human development and use in beai' habitat. Effects to wolves or 
lynx are not likely to be measurable. 

The effect of increased nutrient loading in the Gallatin River on aquatic life is discussed in detail 
in Sections 4.6 and 4.7. To the extent that increased euti-ophication reduces fish or invertebrate 
productivity or changes species composition, piscivorous (fish-eating; for example, river otter, 
bald eagle, osprey, or mergansers) or insect ivoi-ous (insect-eating; for example, shrews, 
swallows, or warblers) wildlife may be affected by a change in prey base. 

Approximately 10%, or 1,S74 acres, of land in the footprint is private land that is either partially 
develo|>ed or undeveloped. Essentially, that is the land that has potential for increased 
development under the No Action Ahernative. Under current zoning ordinances, there is 
potential for an additional 652 dwelling units and 419,000 square feet of commercial and 
community facilhies (Section 4.4, Land Use). The majority of the developable private land is in 
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the Gallatin Canyon/Big Sky Zoning District, followed by an approximately 4-mile-long strip of 
land along the Gallatin River south of the Spanish Creek confluence. Habitat types affected are 
primarily giassland, xeric shmbland, conrfei-ous forest^ with a lesser amount of agricuhural land 
and riparian habitat. 

Increased development under tbis alternative could affect wildlife thi-ough habitat loss, habitat 
fragmentation, and increased disturbance by humans. The area aiound the confluence with the 
West Fork of the Gallatin River has the greatest amount of potential development under current 
conditions. This area provides summer and winter range for big game species; therefore, loss of 
this habitat could negatively affecl big game. 

The fragmentation of plant communities could be detrimental to overall plant pioductivity and 
wildlife use. Habitat fragmentation occurs when continuous areas of good quality habitat ai-e 
broken up by home lots, transpoilation corridors, or other human use. For example, Hansen and 
Rotella (2002) studied nest success in an area around Yellowstone National Park and found 
success was lower for yellow waiblers in areas with more intense human use. Fragmentation can 
also have an impact on the size and proximity of habitat patches and can increase the amount of 
habitat edge. These factors ultimately affect the quality of habitat for birds and mammals 
(Stephens et al. 2003). 

Higher density development translates to more disturbance to wildlife through traffic, domestic 
pets, and general human activity. Development and subsequent accessibility to gaibage is one of 
the leading causes of mortality of grizzly bears (D. Brewer, pers. comm. 2006). 

4.9.1.3 Cumulative Impacts 

Habitat losses from increased development allowed under the No Action Ahernative, combined 
with other habitat losses and increased human encroachment on wildlife habitat in the region 
may cumulatively affect wildlife by reducing long-term population viability. Species that are less 
compatible with humans (such as grizzly bear) or those requiring larger ai-eas of contiguous 
habitat are more likely to be affected. 

4.9.1.4 Mitigation 

Impacts to wildlife fiom reduced water quality could be mhigated by using alternative 
approaches to wastewater management/treatment as discussed in sections 4.3 and 4.7. Impacts 
from increased development density could be reduced by changing current zoning so that 
development would be less dense or by identifying key wildlife use areas and avoiding 
development in these areas. Effects to grizzly bears from human-induced interactions could be 
mhigated by implementing policies about food and garbage storage. 

4.9.2 Proposed Action Alternative 

4.9.2.1 Primary Impacts 

There would be no immediate change in water quality or laiid use under the Proposed Action 
Alternative. Therefore, the Proposed Action Ahernative would have no primaiy impacts on 
wildlife. 
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4.9.2.2 Secondary Impacts 

Secondaiy impacls to wildlife from Ihe Proixjsed Action may be beneficial as compared to the 
existing trends of development and water quality degradation. The Pro|X)sed Action represents 
the potential for an overall 89'^ (Section 4.4, Land Use) reduction in allowable dwelling units 
and 99*^ reduction in commercial footage; this reduced build-oul potential represents less habitat 
loss, as well as long term protection of water quality. 

The Proposed Action AlCernative would not adversely affect any federally listed wildlife species, 
and may have beneficial effects. If it results in a lower density of dwelling units in the footprint, 
loss of habitat and human disturbance would be less than under the No Action Ahernative. 
Preservation of water quality would be beneficial to bald eagles and more indirectly to the other 
species. 

The mitigations pioposed in Section 4.4 would make the build-out potential nearly identical to 
that under the No Action Alternative. The increase in build-out would nullify the benefits to 
wildlife due to reduced land use in the riparian area encompassed by the footprint. 

4.9.2.3 Cumulative Impacts 

Any cumulative impacts would be beneficial relative to the No Action Alternative. 

4.9.2.4 Mitigation 

No mitigation would be required since all impacts would be beneficial. 



4,9,3 Cumulative Impacts Analysis Alternative 

4.9.3.1 Primary Impacts 

There would be no immediate change in water quality or land use under the Cumulative Impacts 
Analysis Ahernative. Therefore, similar to the No Action and Proposed Action Alternatives, the 
Cumulative Impacts Analysis Alternative would have no primary impacts on wildlife. 

4.9.3.2 Secondary Impacts 

Secondary impacts to wildlife from the Cumulative Impacts Analysis Ahernative, as in the 
Proposed Action Alternative, may be beneficial as compaied to the existing trends of 
development and water quality degradation. However, unlike the Pioposed Action Alternative, 
the Cumulative Impacts Ahernative would retain two options under existing regulations for 
landowners and developers whose projects would cause exceedance of the pollutant trigger 
values and thus fail a nondegradation review. These options are: A) request review under DEQ*s 
narrative stand aixl; and B) application for appioval to degrade (see Section 2.2.1 for explanations 
of both options). If these options were pursued, it is possible they would resuh in a greater 
amount of development, and thus potentially greater wildlife habitat loss, than under the 
Proposed Action. It is not possible to identify where this would occur, and thus further refine 
potential loss of wildlife habitat. However, as noted in Section 4.4 (Land Use), it is likely that 
total future development within the footprint would be still be limhed (unless alternative 
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wastewater systems are used) to intensities much closer to those defined for the Proposed Action 
than those expected under the No Action AUernative. 

Because the Cumulative Impacts Analysis Alternative favors those applying for |>ermils earlier 
over those wailing, it is likely this alternative would result in a brief spike in development 
activity within the footprint compared to the Proposed Action Alternative. It is not possible to 
predict where within the footprint this spike would occur or what type of development would be 
involved. Therefore, impacts to wildlife from development described under the Pioposed Aclion 
Ahemative may occur at an earlier point in time under the Cumulative Impacts Analysis 
Ahemative. 

As with the Proposed Action Alternative, the mitigations proposed in Section 4.4 would make 
the build-out |X)tenlial nearly identical to that under the No Aclion AUernative. The increase in 
build-out would nullify the benefits to wildlife due to reduced land use in the riparian ai'ea 
encompassed by the footprint. 

4.9.3.3 Cumulative Impacts 

Any cumulative impacts would be beneficial relative to the No Action Ahemative, and similar to 
the Proposed Action. However, as discussed in Section 4.3, the Cumulative Impacts Analysis 
Ahemative may encourage the use of community or regional wastewater treatment systems and 
uhimately lead to development that is as dense or denser than under the No Aclion Ahemative, 
and thus lead to wildlife habilal loss as great as or greater than under the No Aclion Alternative. 

Due to the administrative (rather than legislative) nature of the Cumulative Impacts Analysis 
Ahemative, DEQ could cease cumulative impacts analysis, return to current regulatory practices, 
and the impacts would be more simitar to the No Action Ahemative. 

4.9.3.4 Mitigation 

To the extent that any of the impacts discussed above would make the Cumulative Impacts 
Analysis Ahemative more like the No Action Alternative, mhigalion measures for wildlife as 
described under the No Action Alternative could be employed. 

It is also possible that no mhigation would be required if impacts were similar to the Proposed 
Action, since all impacts would be beneficial. 
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4,10 Air Quality 

4.10.1 No Action Ailernative 

The No Aclion Ailernative would presewe Ihe exisling water quality regulatory enviroiimenl and 
would not designate the project aiea an ORW. Impacts to air quality are difficult to ascertain 
because future construction in the project area is difficult to predict and subject to several 
interacting human variables, such as pi-operty values and other items discussed in Land Use 
(Section 4.4) and Socioeconomics (Section 4.5). Air quality impacts are likely to inci-ease with 
increased human use of the area, including more vehicular traffic along the U.S. Highway 191 
corridor, short-term carbon monoxide and particulate emissions fi-om construction activities, and 
seasonally- increased particulate emissions from wood burning. 

4.10.1.1 Primary Impacts 

No primary impacts related to changes in air quality were identified as a resuh of the No Aclion 
Alternative. The increase in human use would be gradual and would not occur simultaneously 
with the policy decision to implement the No Action Ailernative. 

4.10.1.2 Secondary Impacts 

Minimal secondary impacts related to changes in air quality were identified as a result of the No 
Action Alternative. Increase in human use and traffic associated with the potential build-out 
described in Section 4.4 would be gradual and are difficult to quantify. There may be a 
corres|x>ndingly gradual decrease in aii' quality as the level of development in the Gallaliii 
Canyon, along the ORW, inci-eases. 

4.10.1.3 Cumulative Impacts 

No cumulative impacts were identified as a resuh of the interaction of reasonably foreseeable 
actions in the study area and the adoption of the No Action Ahernalive. 

4.10.1.4 Mitigation 

Mitigating factors are not applicable to the No Action Ahernative. 

4.10.2 Proposed Action Alternative 

The Proposed Action Alternative is to designate the project area an ORW. The mitigations 
presented in Sections 4.3 (Hydrology and Water Quality) and 4.4 (Land Use) demonstrate that 
the potential build-out could be similar under either ahernative. Impacts to air quality due to the 
adoption of the Proposed Action Alternative would be similar to those described under the No 
Action Ahernative. 

4.10,2,1 Primary Impacts 

No primaiy impacts related to changes in air quality were identified as a resuU of the Proposed 
Action Alternative. The increase in human use may be slower or less intensive than under the No 
Action Alternative, due to possibly slowed development. Any changes in air quality would be 
gradual and would not coirespond with the policy decision to implement the Proposed Action 
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Alternative. Designating the pi-ojecl aiea an ORW may limit the development, and therefore less 
air pollulion may result fiom fewer future construction activities. But, if mitigations were 
implemented, there would be virtually no difference in the two alternatives, in terms of 
development potential and subsequent impacts to aii quality. 

4.10.2.2 Secondary Impacts 

Minimal secondary impacts related to changes in air quality were identified as a result of the 
Proposed Action Alternative. Increase in human use and traffic associated with the potential 
build-out described in Section 4.4 would be gradual. There may be a corres|X)ndingly gradual 
decrease in air quality under any alternative as the level of development in the Gallatin Canyon 
increases. 

4.10.2.3 Cumulative Impacts 

No cumulative impacts were identified as a resuh of the interaction of reasonably foreseeable 
actions in the study area and the adoption of the Proposed Action Alternative. 



4.10.2.4 Mitigation 

Mitigating factors are not applicable for this alternative. 



4.10.3 Cumulative Impacts Analysis Alternative 

The Cumulative Impacts Analysis Alternative would have DEQ using its discretionary ability to 
evaluate new developments cumulatively, along with previously approved developments and 
wastewater systems, to see if trigger values for phosphorus and nitrogen have been me(. The 
mhigations presented in Sections 4.3 (Hydrology and Water Quality) and 4.4 (Land Use) 
demonstrate that the potential build-out could be similar under either alternative. Impacts to air 
quality due to the adoption of the Cumulative Impacts Analysis Alternative would thus be similai' 
to those described under the No Action Alternative. 

4.10.3.1 Primary Impacts 

No primaiy impacts related to changes in air quality were identified as a resull of the Cumulative 
Impacts Analysis Alternative. The increase in human use may be slower or less intensive than 
under the No Action Alternative, due lo possibly slowed development. Any changes in air 
quality would be gradual and would not correspond with the |x>licy decision to implement the 
Cumulative Impacts Analysis Alternative. Assessing development and wastewater applications 
cumulatively may limit development, and therefore less air pollution may resuh from less 
constiTJCtion activity. But, if mitigations were implemented, there would be virtually no 
difference between the Cumulative Impacts Analysis Alternative and the No Action AUemative, 
in terms of development potential and subsequent impacts to air quality. 

4.10.3.2 Secondary Impacts 

Minimal secondary impacts related to changes in air quality were identified as a result of the 
Cumulative Impacts Analysis Alternative. Increase in human use and traffic associated with the 
potential build-out described in Section 4.4.3 would be gradual. There may be a correspondingly 
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gradual decrease in air quality under any alternative as the level of development in the Gallatin 
Canyon increases. 

4,10,3,3 Cumulative Impacts 

No cumulative impacts were identified as a result of the interaction of reasonably foi'eseeable 
actions in the study area and the adoption of the Cumulative Impacts Analysis Alternative. 



4.10.3.4 Mitigation 

Mitigating factors are not applicable for this ahernative. 
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4,11 Cultural Resources 

4,11,1 No Action AJlernative 

The No Action Allemative would pose limiled impacts to known or unknown cultural resouices. 
Since the No Action Allemative maintains status quo activities related to water quality regulahon 
within die Gallatin River, such No Action effoils would have no immediate impact on prehistoric 
and historic period cultural resources in the ai'ea. Secondary impacts may occur as described 
below. Except for historic bridge abutments, no cultural resouices are known to exist within the 
defined watercourse of the Gallatin River. Current and ongoing plans and efforts to enhance the 
water quality of the Gallatin River will pose no impacts to cuhural resouices of the area. 

4.11.1.1 Primary Impacts 

As described for other resources, the (ime delay mheren( in (he regulatory nature of the No 
Action Alternative would mean that no primary impacts io cuhural resources are likely within 
the study area. 

4.11.1.2 Secondary Impacts 

The No Action Alternative may cause some secondaiy impacts to cultural resouices within the 
study area due to giound disturbance during site development. Because the exact location and 
extent of actual future disturbances cannot be known with any real ceilainty, it is difficuU to 
determine how many sites would be disturbed or potentially damaged. Another challenging 
aspect of this assessment is that the entire area has not been surveyed; therefore, the total number 
and distribution of sites is not known. Given the existing documentation, it is reasonable to 
assume that there would be some disturbance of cuhural sites under the No Action AUernative. 

4.11.1.3 Cumulative Impacts 

The No Action AUernative may present some cumulative impacts to cuhural resources within the 
study area when evaluated with other reasonably foreseeable actions such as the continued 
development within the Big Sky Water and Sewer District. 

4.11.1.4 Mitigation 

The activities that aie likely to cause impacts to cuUural resouices involve surface disturbance, 
such as earth moving required for home building. Therefore, mitigation that would reduce 
potential negative impacts to cuhural resources from the No Action AUernative would include: 

• Comparing development sites to the SHPO maps of known or suspected cuUural resource 
areas. 

• Surveying areas slated for ground -disturbing activhies for cuhural resources prior to 
inUiating site disturbance. 

• Limiting the surface area distiu'bance to inunediate development area and avoid clearing 
entire sites. 
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Cullural resource suweys wouM be the most effective way to reduce the likelihood of de struct ion 
of cullural sites. Gallatin County has adopted cullural resource inventory and evaluation 
requirements as a part of its subdivision review regulations (Gallatin County 2005a). 



4.11.2 Proposed Action Alternative 

The Proposed Action Ahernative would most likely incur fewer impacts to known or unknown 
cultural resources. Since the Pioposed Action Alternative focuses on maintaining current water 
quality within the Gallatin River, such efforts would have no primaiy impact on prehistoric and 
historic period cuhural resources in the area. Except for historic bridge abutments, no cultural 
resources are known to exist within the defined water course of the Gallatin River. Maintaining 
the current water quality of the Gallatin River would pose no impacts to cultural resources of the 
area. The mitigations pi-oposed in Sections 4.4 would allow levels of development similar to 
those permissible under the No Action Alternative; therefore, the actual impacts of the mitigated 
Proposed Action Alternative on cultural resources aie virtually identical to those under the No 
Action Alternative. 

4.11.2.1 Primary Impacts 

As described for other resources, the time delay inherent in the regulatory nature of (he Proposed 
Action Alternative would mean that no primary impacts to cuhural resources are likely within 
the study area. 

4.11.2.2 Secondary Impacts 

If mitigations are adopted as described in Section 4.4, then the Pi-oposed Action Alternative 
would present secondary impacts that are virtually identical to those under the No Action 
Ahernative to cuhural resources within the study area. 

4.11.2.3 Cumulative Impacts 

The Proposed Action Ahernative would preseni cumulative impacts that are virtually identical to 
those under the No Action Ahernative to cuhural resources within the study area. 

4.11.2.4 Mitigation 

Due (o the fact that the impacts to cuhural resources due to adoption of the Pi-oposed Action 
Alternative as mitigated in Section 4.4 are similai' to those identified for the No Action 
Ahernative; recommendations for mhigation would be the same as those described for the No 
Action Alternative. 

4.11.3 Cumulative Impacts Analysis Alternative 

This section presents impacts related to cuhural resources in the study area described in Section 
3.11. In general, the regulatory nature of the ahernatives under consideration for the ORW 
designation limits impacts to cuhural resources. 

It is foreseen that, if chosen, the Cumulative Impacts Analysis Ahernative will pose no impacts 
to known or unknown cuhural resources. Since the Cumulative Impacts Analysis Alternalive 
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focuses on water quality niEtigatEon plans through development planning within the Gallatin 
River, such effoils will have no impact on prehistoric and historic period cultural resources in the 
area. No cultural resources aie known to exist within the defined water course of the Gallatin 
River, except historic bridge abutments. Plans and efforts to enhance the water quality of the 
Gallatin River will create no impacts to cuhural resources of the area. 

4.11.3.1 Primary Impacts 

The Cumulative Impacts Analysis Alternative will present no primary impacts to cuhural 
resources within the study ai'ea. 

4.11.3.2 Secondary Impacts 

The Cumulative Impacts Analysis Ahernative will present no secondaiy impacts to cultural 
resources whhin the study area. 

4.11.3.3 Cumulative Impacts 

The Cumulative Impacts Analysis Alternative will present no cumulative impacts to cultural 
resources within the study area. 

4.11.3.4 Mitigation 

Due to the fact that there are no foreseeable impacts to cuhural resourees, there are no 
recommendations for mhigation presented. 
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4.12 Aesthetics 

The aeslhelic value of Ihe Gallatin River corridor was idenlified as a coinmunily priority during 
the scoping process (GANDA 2006). The visual character of the corridor is economically 
significant to the state and is an important attraction to area I'esidents and tourists for fishing, 
hiking, boating, wildlife viewing, bird watching, and other recreational pursuits. 

4.12.1 No Action Alternative 

Under the No Action Alternative, DEQ would continue to manage Ihe proposed ORW reach 
under the current sel of regulations and policies as described in Chapter 2. The No Action 
Alternative assumes the river would continue to be protected by current water quality laws, 
including existing state aiid federal surface water quality standards and nondegradation policy. 

4.12.1.1 Primary Impacts 

There would be no primaiy impacts to visual resources under the No Action Ahernalive. Visual 
resoui-ces would not be affected by maintaining Ihe proposed ORW reach under the current set of 
regulations and policies as described in Chapter 2. Ahhough water quality would be allowed to 
degrade to the current B-l standards (See Section 3.3) under this ahernalive, the visual resources 
of the corridoi' would not be affected. 

4.12.1.2 Secondary Impacts 

Without the moi'e stringent protection offered by the Proposed Action, secondary impacts of the 
No Action Ahernalive would occur to the study area viewsheds. Approximately two-thirds of the 
land within Ihe ORW reach is in public ownership. Aesthetic impacts fi-om increased 
development would be primarily noticeable in commercial- and resident iaily-zoned areas. Future 
development within the footprint would continue to be regulated by setback requirements, and 
proposed actions would still require a water quality impacts review, if they include any discharge 
to ground or surface waters, such as a septic system. The density of development may impact the 
aesthetic quality of the corridor. The difference in allowable development would be due to lower 
water quality pi-otection standaids of the No Action Alternative, when compared with the more 
stringent proteclion under the Proposed Action ALlernative^ as described in Section 4.3. 

4.12.1.3 Cumulative Impacts 

Development within the privately held areas could continue to full build-out potential (Section 
4.4) under Ihe No Action Alternative. This future development could impair the aesthetic qualhy 
of the river corridor near the highway. This impairment would not affect the character of the 
entire corridor. Recent changes to required setbacks for buildings along water bodies have 
substantially reduced the likelihood that development will be clustered along the riparian 
corridor. The No Action AUernative would not change the ap|>earance of the suriounding 
viewsheds, topography, or local flora and fauna. 

4.12.1.4 Mitigation 

Given that the No Action AUernative would resuU rn minor impacts on visual resources, no 
mitigation measures are necessary'. 
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4.12.2 Proposed Action Alternative 

Under Ihe Proposed Action Allemalive, DEQ could not grant an aulhorizalion lo degrade Ihe 
seclioii of the Gallatin River pro|x>sed for ORW status for any activily (75-5-316(2), MCA). 

4.12.2.1 Primary Impacts 

There would be no primary impacts on visual resources under the Proposed Action Alternative, 
as the ORW designation would change only the degree of protection for waters in the Gallatin 
River. The designation would not change the appearance of the surrounding viewsheds, 
topography, or local flora/fauna. 

4.12.2.2 Secondary Impacts 

With the more stringent pioteclion offered by the Proposed Alternative, secondaiy impacts of (he 
Proposed Action Alternative could occur but at a substantially reduced level fiom that predicted 
for the No Action Alternative. Most of Ihe land within the ORW reach is in public ownership. 
Aesthetic impacts from reduced further development would be primarily noticeable in 
commercial- and resident ially- zoned areas. Future development within the footprint would 
continue to be regulated by setback requirements, and proposed actions would still require a 
water qualhy impacts review, if they include any discharge to ground or surface waters, such as a 
septic syslem. Development would be allowed to continue, which may impact the aesthetic 
quality of the corridor. The difference in allowable development would be due to the more 
stringent water quality protection standards of the proposed ORW designation, when compared 
with existing condilions under the No Action Alternalive, as described in Section 4,4. 

4.12.2.3 Cumulative Impacts 

Development within the privately held areas could continue lo full build-out potential if 
alternative wastewater treatment systems are used (Table 4.3-1). Under the Proposed Action 
Alternative, future development could impair the aesthetic quality of the river corridor near the 
highway. However, ORW designation would not affect the visual character or appearance of the 
surrounding viewsheds, topography, or local flora/fauna. 

4.12.2.4 Mitigation 

Given that the Pro|X)sed Ac(ion Alternative would not resuh in any significant impacts on visual 
resources, no mitigation measures are necessary. 



4.12.3 Cumulative Impacts Analysis Alternative 

Under the Cumulative Impacts Analysis Alternative, DEQ could use its discretionary authority to 
assess cumulative impacts to water qualhy within the footprint. This alternative would allow 
DEQ to evaluate pi-oposed developments using the narrative standard as piovided under the No 
Action Alternalive, but unlike the No Action Ahernalive, it would require cumulative impacts 
analysis of past and pi'oposed uni^lated developments in the analysis of the narrative standard. 
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4.12.3.1 Primary Impacts 

There would be no primary impacls on visual resources under the Cumulative Impacts Analysis 
Alternative. Adoption of this allemative would not change the appearance of Ihe surrounding 
viewsheds, topography, or local flora/fauna. 

4.12.3.2 Secondary Impacts 

Development would be allowed lo continue, which may impact the aesthetic quality of the 
corridor. As described in previous sections, this alternative would have few limitations on 
development up to the 67 SFE benchmark. Development heyond this benchmaik would require 
the use of advanced water treatment systems, hnpacts would be primarily noticeable in 
commercial and residentially zoned areas. Future development within the footprint would 
continue to be regulated by setback requirements, and proposed actions would still require a 
water quality impacts review, if they include any discharge to ground or surface waters^ such as 
septic syslems. 

Secondary impacts associated with this alternative could be accelerated by the "first come, first 
served" nature of management. If there is a rusli to develop land quickly, impacts to the aesthetic 
resourees would be more noticeable in the short term due to construction activities concentrated 
in a condensed time frame. These impacts would be most noticeable along the river and highway 
corridor, and would not change the appearance of the surrounding viewsheds, topography, or 
local flora/fauna. 

4.12.3.3 Cumulative Impacts 

Under the Cumulative Impacts Analysis Alternative, development within the privately held areas 
could continue to full build-out potential if alternative wastewater treatment systems were used 
(Table 4.3-1). Depending on the tyjie of treatment system used, impacts to the aesthetic quality 
of the river corridor near Ihe highway would be similar as under the Pioposed Alternative with 
mhigation. However, the Cumulative Impacts Analysis Ahernative would not affect the visual 
character oi' appearance of the surrounding viewsheds, topography, or local flora/fauna. 

In contrast to Ihe Proposed Alternative, there is no permanence to the Cumulative Impacts 
Analysis Ahernative. The Gallatin River would not be piotected in perjietuity, as the alternalive 
involves a policy change, not a legislative designation to protect water quality. If the |X)licies 
and/or numeric standards associated with this alternative are amended or revoked, impacts would 
be the same as those under the No Action Ahernative. 

4.12.3.4 Mitigation 

Given that the Cumulative Impacts Analysis Alternative would not result in any significant 
impacts on visual resourees, no mitigation measures are necessary. 
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4.13 Residual Impacts 

Residual impacts include those thai would persisl after appiopriate miligalions have been 
implemented. The impacts listed here are those that cannot be addressed or alleviated by 
modifications in the alternatives as pioposed. These impacts are often associated with changes in 
the landscape or removal of resources from an area. Based on the resource s|>ecialists' reviews of 
the No Action, Proposed Action, and Cumulative Impacts Analysis alternatives there would be 
no residual impacts to the following resources due to adoption of any of the alternatives: 

• Wildlife 

• Cultural resources 



4,13,1 No Action Aiternative 

4,13,1,1 Geology and Soils 

Residual impacts for the No Action Alternative with respect to geology and soils may include all 
those typically associated with the recreational and commercial development that occurs at Big 
Sky » such as: 

• Some degree of soil disturbance due to development along the Gallatin River corridor^ 
including soil loss due to erosion, 

• Covering of soils by development, 

• Alteration of native soils by excavation and filling activities associated with roads, structures 
and recreational facilities, and 

• Changes to soil characteristics resuhing from changed land use and faiid cover. 



4,13,1,2 Hydrology and Water Quality 

Residual impac(s for the No Action Ahernative with respect to hydrology may include the 
following: 

• Some degree of increased loading of nutrients and sediment to the Gahatin River from 
regulated and nonregulated development, 

• Aggravated waler quality conditions downstream of Ihe Gallatin River Canyon (i.e. 
downstream of the ORW reach) as the increased |X)llulant loads combine with reduced river 
flows. Reduced river flows could occur due to growth within the Gallatin River watershed 
and depletion of groundwater by private wells. 

The increased loading of nutrients in the Gallatin River from development is a residual impact 
since it is essentially assumed to be irreversible. The increased nutrient loading comes from 
SFEs and commercial buildings that have been developed, and once buih, the assumption is that 
(hey will continue to contribute the same amount of phosphorus and nitrogen loading into the 
river in perpetuity. 
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4.13.1.3 Land Use and Recreation 

• Loss of undevelo|>ed ground would occur under Ihis Ahernalive, however il will occur under 
any allernalive and is nol directly related lo the Allernalive. 

4.13.1.4 Socioeconomics 

Residual impacls for the No Action Alternative with respect to socioeconomics may include the 
following: 

• The decrease in water quality would result in a slight reduction in passive use values for 
Montana residents, and hence a slight decrease in their |iei\:eived quality of life in Montana. 

4.13.1.5 Fisheries and Aquatic Resources 

Residual impacts for the No Action Alternative whh respect lo fisheries and aquatic resources 
may include the following: 

• Some changes in the aquatic community due to increased loading of nutrients and sediment 
lo the Gallatin River from regulated and nonregulated development. 



4.13.1.6 Vegetation Resources 

Residual impacts for the No Action Alternative wilh respect to vegetation may include the 
following: 

• Removal of some vegetation due to development, which would occur under any alternative. 

• Alterations to hydiology, that could impact annual Indian paintbrush, may be unavoidable 
under the No Action Alternative. 

4.13.1.7 Air Quality 

Residual impacts for the No Action Alternative with respect to air quality may include the 
following: 

• Some degree of increased particulates due to increased human activity (including traffic) in 
the study aiea. 

4.13.1.8 Aesthetics 

Residual impacts for (he No Action Alternative with respect to aesthetics may include Ihe 
following: 

• Some degree of increased development in the riparian corridor that would be visible from 
U.S. Highway 191 and the suriounding public lands. 



GallalJn ORW DcaJgnaLion EIS Moolana Dcparljncnl of Erivironmcriljl Quality 

230 ScpiembfrZOOb 



Chapter 4 Alremalives Analysis 



4,13,2 Proposed Action Alternative 

The miljgations described in Seclion 4.3 Ihal reduce llie nutrienl loading from subsurface 
wastewater ti'ealment syslems would allow virtually identical levels of development under either 
alternative. However, adoption of these alternative wastewater treatment options would alleviate 
Ihe residual impacts to water quality and aquatic resources due to nutrient loading. 

4.13.2.1 GeoJogy and Soils 

Residual impacts foi' the Pi-oposed Action Alternative with respect to geology and soils may 
include the following: 

• Some degree of soil disturbance due to development along the Gallatin River corridor, 
including some soil loss due to erosion, 

• Covering of soils by development, 

• Alteration of native soils by excavation and filling activities associated with roads, structures 
and recreational facilities, 

• Changes to soil characteristics resulting from changed land use and land cover, and 

• As noted in previous sections, limiting development within the vulnerability footprint could 
shift some developmeni to terrain less amenable to development. These areas tend to include 
lerrain with steeper slopes or less stable soils. Such a shift could lead to more soil disturbance 
in steeper areas with higher erosion potential. Unless appiopriate management practices were 
used, delivery of sediment to drainages that lead to the ORW could increase. 

4.13-2-2 Hydrology 

Residual impacts for the Pi-oposed Action Ahemative with respect to hydiology may include the 
following: 

• A small degree of increased loading of nutrients and sediment to the Gallatin River from 
nonregulaled development. 

4.13.2.3 Land Use and Recreation 

Because there are available technologically feasible mitigations to reduce or nullify the adverse 
impacts of the Proposed Action Alternative on land use and recreation (Table 4.3-1), there would 
be no residual impacts. The decision of involved landowners to use one or a combination of the 
ahernative wastewater management options described under Mitigation above would likely be 
based on economic feasibility (see Seclion 4.5» Socioeconomics). 

4. 1 3.2.4 So ci oe co n omi cs 

No residual impacts are anticipated. 

4.13.2.5 Fisheries and Aquatic Resources 

No residual impacts are anticipated. 
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4.13.2.6 Vegetation Resources 

Residual impacts for the Proposed Action Alternalive with respect to vegetation may include Ihe 
following: 

• Removal of some vegetation due lo development, which would occur under any alternalive. 

• Alterations to hydiology, thai could impact annual Indian paintbrush, may also be 
unavoidable under the Proposed Action Allernative. 

4.13.2.7 Air Quality 

Residual impacts for the Pi-oposed Aclion Allernative with respect lo air qualily may include Ihe 
following: 

• Some degree of increased particulates due to increased human activity (including traffic) in 
Ihe sludy aiea. 

4,13-2,8 Aesthetics 

Residual impacts for the Proposed Action Allernative with respect lo visual resources may 
include Ihe following: 

• Some degree of increased development in Ihe riparian corridor thai will be visible from U.S. 
Highway 191 and Ihe suri-ounding public lands. 



4,13,3 Cumulative Impacts Analysis Alternative 

The mitigations described in Section 4.3 that reduce the nutrient loading from subsurface 
wastewater treatment systems would allow virtually identical levels of development under either 
ahernative. However, adoption of these ahernative wastewater treatment options would alleviate 
Ihe residual impacts to water quality and aquatic resources due to nutrient loading. 

4.13.3.1 Geology and Soils 

Residual impacts for the Pioposed Action Alternative with respect to geology and soils may 
include the following: 

• Some degree of soil disturbance due to development along the Gallatin River corridor^ 
including some soil loss due lo erosion, 

• Covering of soils by development, 

• Alteration of native soils by excavation and filling activities associated with roads, structures 
and recreational facilities, and 

• Changes to soil characteristics resulting from changed land use and land cover. 

• As noted in previous sections, limiting development within the vulnerability foolprint could 
shift some development to terrain less amenable to development. These areas tend to include 
lerrain with steeper slopes or less stable soils. Such a shift could lead to more soil 
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(J[slurbance in steeper areas with higher erosion potential. Unless appropriate management 
practices were used, delivery of sediment lo drainages that lead lo the ORW could increase. 

4. 13.3.2 Hydrology 

Residual impacts for the Pi-oposed Action Alternative with respect to hydiology may include the 
following: 

• A small degree of increased loading of nutrients and sediment to the Gallatin River from 
nonregulated development, 

4.13.3.3 Land Use and Recreation 

Because there are available technologically feasible mitigations lo reduce or nullify the adverse 
impacts of the Proposed Action Ahernative on land use and recreation (Table 4.3-1), there would 
be no residual impacts. The decision of involved landowners to use one or a combination of the 
ahernative wastewater management options described under Mitigation above would likely be 
based on economic feasibility (see Section 4.5, Socioeconomics). 

4. 1 3.3.4 So cl oe co n omi cs 

No residual impacts are anticipated. 

4.13.3.5 Fisheries and Aquatic Resources 

No residual impacts are anticipated. 

4.13.3.6 Vegetation Resources 

Residual impacts for the Proposed Action Ahernative with respect to vegetation may include the 
following: 

• Removal of some vegetation due to development, which would occur under any alternative. 

• Alterations to hydiology, that could impact annual Indian paintbrush, may also be 
unavoidable under the Proposed Action Ahernative. 

4.13.3.7 Air Quality 

Residual impacts for the Pioposed Action Ahernative with respect lo air quaUty may uiclude the 
following: 

• Some degree of increased paiticulates due to increased human activhy (including traffic) in 
the study aiea. 

4.13.3.8 Aesthetics 

Residual impacts for the Proposed Action Ahernative with respect (o visual resources may 
include the following: 

• Some degree of inci'eased development in the ripaiian corridor that will be visible from U.S. 
Highway 191 and the suri-ounding public lands. 
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4.14 Regulatory Restrictions Analysis 

The area that is hydrologically coiiiiecled to the proposed ORW reach of the Gallatin River 
contains about 18,500 acres. Of this acreage, privately owned land that is undeveloped or 
partially developed covers 1,846 acres. Full build-out of this private land under current zoning 
regulations could add 652 dwelling units and 419.000 squai'e feet of commercial development to 
the study area (Tables 4.4-3 and 4.4-4). If conventional subsurface wastewater treatment systems 
were used, a measurable change in water quality in the ORW reach from phosphorus and 
nitrogen loading would occur before full build-out was achieved. 

To comply with the ORW designation requirement of no measurable change in water quality, 
approximately 67 SFEs and 2,645 square feet of commercial development could be added to the 
study area (Table 4.4-5). This restriction would represent a reduction of 89^ SFEs and more 
than 99*^ of the squai-e feet in commercial development. 

Several ahematives to subsurface wastewater treatment systems, with varying effectiveness in 
controlling nutrients, are available that could increase the available amount of build-out under 
the Pro|x>sed Action (Table 4.3-1). Re -circulating sand fihers would allow 105 dwelling units 
and 3,777 squaie feet of commercial development. Chemical removal would allow I4S dwelling 
units and 5,287 square feet of commercial development. Composting or incinerator toilets would 
allow 200 dwelling units and 7,145 square feet of commercial development. Zei-o discharge and 
centralized treatment would allow full build-oul (Tables 4.4-6 and 4.4-7). 

The cost of alternative treatment systems varies with the system. Composting toilets would add 
about $3,200 to the cost of a single-family dwelling unit. Re -circulating sand filters would add as 
much as $22,000 to the cost of a single-family dwelling unh. Maintenance costs would add to 
these amounts (Table 4.3- 1). 

The median price of an existing house in the Big Sky area is almost $250,000. Adding the cost of 
composting toilets would increase this price on average by about 1.5'it. A high-end re-cireulating 
sand filter system would add about 9% on average to the price of the house. For a new house 
plus the lot, these percentages would be smaller (Section 4.5.2.4). 

Studies of water quality effects on property values suggest that clean water can add 3% to 20*^ 
(average 6%) io the value of a house (Section 3.5.3.8). Protecting the quality of the Gallatin 
River could increase the value of future properly development enough to compensate for the 
added cost of ahemative wastewaler treatment systems. 
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5,1 Hydrology, Geology and Soils: 



Conlaci Name 
Shane Boflo 



Tille 



A gene J 



Dale of ContacI 



Kotie Alvin 

Steve Carson 
Eric Regensburger 

Mel While 
Peter McCarthy 
Ron Edwards 
Greg Hallsten 
Eric Regensburger 



Art Complon 
Greg; Halhtea. 

Eric Regenshurger 
Toni Osborne 



Director 

GIS Analyst 
Hvdrogeologisi 

HydroiagisI 

Hvdroiogist 
General Manag:er 
EIS Coordinjior 
Hydrogeologist 



Section Supervisor 
EIS Coord in alor 

Hydro geologisl 



Blue Water Tast Force 

Monlana Fish, Wildhfe and Parks 

Monlana Department of 

Environmenlal Quality 

USGS-Helena 

USGS-Helena 

Big Sky Sewer and Waler District 

Montana Department of 

Environmenlal Quality 

(Conference Call* with Leanne 

Roulson) 

Montana Department of 

Environmenlal Quality (Meeling 

in Helena, wilh Leanne Roulson) 



Januaryl2, 2006 left 
message 
Januaryl2, 2006 
January 13 and 20» 
2006 

Januaryl_\2006 
JanuaiylB, 2006 
Januaryl3, 2006 
Januarvl9, 2006 



February 1,2006 



An Complon 
Eric Regensburger 



Section Supervisor 
Hydro geologisl 



Dr. William Woeisner Geology DepI 
Eric Regensburger Hydrogeologisl 



Joe Meek. 



Steve Custer 
Krislen Gardner 



Section Supervisor 
Source Water 
Proteclion Program 
Professor 

PhD Studeni 



Montana Deparlmeni of 
Environmenlal Quality (Meeling 
in Helena, wilh Leanne Roulson) 
Universily of Monlana 
Monlana Department of 
Environmenlal Quality 
Montana Deparlmeni of 
Environmenlal Quality 

Monlana State University 
Monlana Stale Universily 



November 30. 2005 



December 14.2005 
January 9, 2006 

February 7, 2006 
January 9, 2006 



February 9, 2006 
FebruarvlO,2O06 



5.2 Land Use and Recreation 



Caolsitl Name 



Title 



A g C D C V 



D Ble of C OD tad 



Paul Bussi 

StQVQ Christiansen 

Tom Keyes 
Fred King 

Steve Martell 



Planner 



Environmenlal 
Coord inator. 
Planning Branch 
Zone Environmental 
Engineer 
Wildlife Area 
Manager 



Gallatin Counly 



Gallatin National Foresi 



Gallatin Nalional Foresi, 
Bozeman Ranger DislricI 
Montana Fish, Wildlife and Parks 



Forestry Technician Gallatin National Forest, 



January 23, 2006 
February 23. 2006 
March 10.2006 
January 25, 2006 



March 21. 2006 

February 6, 2006 
March 21, 2006 
March 28,2006 

February 6, 2006 
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Contact Name 



Title 



;encv 



Dale of Contact 



RuE^ Miller 
Jjne Ruchman 
Teri Selh 

Mark Story 
Peler Werner 
ChLirlie Eperry 



Landscape Archilect 
NEPA Specialist-Fire 



Hydrologist 
M in in 2 Enj 
Recreation 
Man jgeme 
Specialist 



Minins Engineer 



Bozeiuan Ranger DislricI 
Turner Enlerprises 
Gallatin National Foresi 
Gallatin Nalional Fore^l 



Gallatin Nalional Foresi 
Gallatin Nalional Foresi 

Montana Fish, Wildlife and Parks 



Marcli21,2006 
February 6, 2006 

February 6,2006 
February 7,2006 
January 25, 2006 

February 7,2006 
February 6, 2006 



5.3 Socioeconomics: 



C ontad Nam f 



Title 



Agency 



D ale of C onlad 



Jeff Blend 

Rob Brooks 
JeffBlend,Arl 
Compton, Eric 
Re gens burger 
Paul Bussi 
Ron Edwards 
Jeff Blend 



EcononiitJl 

Economist 
Economist 

Hydrologists 



Planner 

Manager 
Economisl: 



Monlana Department of 
Environmealal Quality 
Monlana Fish, Wildlife and Parks 
Monlana Department of 
Environmental Quality 

Gallatin County 
Big Sky Water and Sewer 
Monlana Department of 
Environmealal Quality 



December 12.2005 

December 29. 2005 
January 19,2006 



January 23, 2005 
January 24, 2006 
Marcb 9,2006 



5.4 Aquatics and Fisheries: 



ConlaflNanif 
Leaiine RouLsoii 



Title 



Agency 



D ate of C [>n tact 



Katie Alvin 
Joel Tohtz 

Don Skaar 



Jim Magee 



Brad Shepard 
Patrick Byorlh 
Scott Barndt 
Bruce Roberts 

Mark Story 

Kathy Lloyd 

Eric Regensburger 



Director 
Fisheries Biologist 

Pollution Control 

Biologist 
Arclic Grayling 
Coordinator 

Fisheries Biologist 
Fisheries Biologist 
Fisheries Biologist 
West Zone Fisheries 

Bioloeist 



Database Manager 
Hydrogeologist 



Blue Water Task Force 
Montana Fish, Wildlife and Parks 

Montana Fish, Wildlife and Parks; 

Montana Fish, Wildlife and Parks 

Montana Fish, Wildlife and Parks 
Montana Fish, Wildlife and Parks 
Gallatin Nalional Forest 
Gallatin National Forest 

Gallaiin National Forest 

Montanan Natural Heritage 

Program 

Montana Department of 

Environmental Quality 



January 13.24,2006 
December 20, 2S, 
2005. March 30, 2006 
December 12, 2005. 
February 12,2006 
February 22, 2006 

February 15,2006 
February 14,2006 

February 16,2006 

January 26 and 
February 8, 2006 
January 9, 2006 

January 13.24,2006 
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Contact Name 
Leaime Roulson 



Title 



Agency 



Date of Contact 



Peter Schade 



Greg Hallsten 
Eric Regensburger 



Art Compton 

Greg Hallsten. 
Eric Regengburger 



Senior TMDL 
Planner 

EIS Coordinator 

Hydro geologist 



Section Supervisor 
EIS Coordinator 

Hydro geologist 



Montana Department of 
Environmental Quality 

Montana Department of 
Environmental Quality 
(Conference Call, witli 

HydroSolutioni) 
Montana Department of 
Environmental Quality (Meeting 

in Helena) 



January 18,24,2006 

Januaryl9.2006 

Fe bm ary J an u ary 06 



5,5 Vegetation; 



C on t^d Nam t 



Title 



A 



enr V 



D ate of C on tad 



Reggie Clark 



John Councitman 
Susiin Lament 
Dennis Hengel 
Joshua Kellar 

Phil Johnson 
Tom Reid 

Banning Starr 



R^nge 

Conservalionist 
Retjource Assistant 

Fores ler 

Weed Coordinator 

Coordinator 



Botanist 

Permits Program 
Supervisor 

Water Quality 
Specialist 



Gallatin National Forest, 
Bozenian Ranger District 
Gallatin National Forest, 
Bozeman Ranger District 
Gallatin National Foresi, Hebgen 
Lake Ranger Dislrict 
Gallatin County Weed District 



Northern Rocky Mountain 

Resource Conservation and 

Developmeni 

Montana Department of 

Transporialion 

Water Protection Bureau* 

Montana Department of 

Environmental Quality 

Water Protection Bureau* 

Montana Department of 

Environmental Quality 



Januarv 13, 16, 20 and 
23, 2006 
January 23, 2006 

Januarv 13, 16, 26 and 

27, 2006 

January 1 3 and 20, 

2006 

January 20, 2006 



January 24, 2006 
Januarv 31, 2006 



Januarv 31 and 

February 1,2006 



5-6 Wildlife; 



C on tad Nam f 



Title 



A c c n r V 



Date ofContad 



Bev Dixon 

Craig Jourdonnais 
Dan Brewer 



R.Mark Wilson 

Kurt Alt 



Wildlife Biologisi 



Wildlife Biologist 

Fisheries 

Bioiogist/projecl 

conlacl 

Field Supervisor 



WildlifeBiologist 



Gallatin National Foresi, 
Bozeraan Ranger Dislrict 

Montana Fiih, Wildlife and Parks 
US Fish and Wildlife Service, 
Helena MT 

US Fish and Wildlife Service. 

Helena MT 

Montana Fish, Wildlife and Parks 



February 8 and 28, 

2006 

February 17,2006 

March 6 and May 1 1 

2006 

February 24, 2006 

February 6, 2006 
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Contact Name Title 


A gene V 


Dale of ConlacI 


Clint Seitnch FJEheries Biologist 


Galblin Njlional Fore^l, Hebgen 
Ran;^er DiElnct 


February 27. 2006 



5.7 Air Quality: 

Contact Name Title 



Agency 



Dale of Contact 



Elton Eqi 



Air Moniloiing 
Supervisor 



Montana Depailmenl of 
Environmental Oi'^'ily 



Jan. 24, 2006 



5.8 Cultural Resources: 



CoDtact Name 



Title 



fiency 



D ate of C ontaet 



Wall Allen 



Tom Ballard 



Damon Murdo 



Dr. Mark Baumler 



Eoresl 

Archaeologist 

Archaeological 

Tech 

Cu Uural Records 

Manager 

Stale Historic 

Preservation 

Officer. Acting 

Dir. Montana 

Historical Society 



Gallatin National Forest, 
Supervisor's Office, Bozeman 
Gallatin National Forest, 
Supervisor's Office, Bozeman 
Stale Historic Preservation 
Office, Helena 
Stale Historic Preservation 
Office. Helena 



January 1 January 06 

JanuaT>l7. 2006 

January 19, 2006, 

FebTuai723,2006 

FebTuary23,2006 
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Chapter 6 List of Preparers 



Preparer 



Area of Expertise 



Education 



Montana Department of Ejiviroitmental Quality 



Greg- Halliien 

Tom Ellerhoff 
Erk 

Re^ensberger 
Arl Complon 

Jeff Blend 



Director's Office 

Director's Office 
Nondcgradation Review 
Section 

PlanniiiE, Prevenllon and 
Atjsiilance Diviiion 
Socioeconoraics^ Energy 
Planning and Technical 
Assistance 



B.S. Wildlife Biology^ University of Montana 

B.S„ M.S. Range Management, University of Wyoming 

B.S. Science Journalism, Iowa Slate Universily 

M.S. Hydrogeology, Syracuse Universily 

B.S. Geological Sciences, State Univ. of N.Y. @ Albany 

M.S. Regional Planning, University of MonLana 

B.S. Engineering ManagemenI, U.S. Air Force Academy 

Ph.D. Agricultural Economics, Michigan State University 

M.S. Economics, Michigan State Universily 

B.S. Economics, Illinois State University 



Montana Fish, Wildlife unit Parks 



Don Skaiir Waler qualily 

Joel Tohiz Fisheries Biologist 

Garcia and Associates 



M.S. Fisheries and Wildlife, University of Missouri 
B.S. Zoologv, Monlana Stale Universilv 
M.S. Wildlife Biology, University of Montana 
B.A. Anihropology, Universily of Toronio 



Wendy 
Roberts 
Leanne 
Roulsoa 



Aquatic ecology 

Fisheries; Aqualic resources; 
MEPA/NEPA 



Pam Spinelli Terrestrial resources; 

Wildlife 



John Land use; Rec real ion 

Petrovsky 

John Loomis Socioeconomics 



Scoil 
Carfienler 



Monica 
Pokorny 



Cultural; Historical 
resources 



Terreslrial resources; Botany 



Ph.D. Zoology, University of California, Berkeley 
A.B. Biology (cum iaitdej. Ml. Holvoke College 
M.S. Fish and Wildlife Management^ Montana Slale 

University 
B.S. Biology, Universily of Oregon 
M.S. Wildland Resource Science, University of 

California, Berkeley 
B.A. Environmental Sludies/Nalural Historv, Universily 

of California, Sania Cruz 
B.A. Economics, University of Catifornia, SanIa Cruz 
M.L.A. California State Polvlechnic University, Pomona 
B.A. iHonors) University of California, Los Angeles 
Ph.D. Economics (Fields: Environmental & Natural 

Resource Economics, Public Finance and Forest 

Economics), Colorado Slale Universily 
M.A. Economics, California Slale University, Norlhridge 
B.A. Economics, California Slate Universily, Northridge 
M.A. Museum Education (Specialization in American 

Civilization & Hisloric Preservalion), George 

Washinglon University 
B.A. Anihropology, {Specializalion in Norlh American 

Archaeology), Universily ofColorado 
M.S. Land Resources and Environmenlnl Science, 

Monlana State University 
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Preparer 



Area of Expertise 



Education 

B.S. with Honors. Biology, emphasis in Bolanicjl 

Sciences and minor in Wildlife Biology, Universily 
of Monlana 



Jeanne Knox Fisherieti; 

M ac ro in ve rteb rales 
Rad Smith Graphics; Mapping 

Clint Kellar GIS; Mapping 

Beckv Parker Statistical Analysis 



B.S. Fish and Wildlife Managcnieni* MontanaSlale 

University 
B.A. Commercial llluBlration, Flagler College 
B.A. Painting, Flagler College 
B.S. Natural Resource Planning, Humboldt State 

University 
M.S. SlatitJiics, Montana Slate Universily 
B.S. Slalislicb and Applied Mathematics, MontanaSlBle 

University 



HydroSofufions, Inc. 



Tom Osborne 



Mark Nitz 
Eric Detmer, 
P.E. 
Shane Boflo 



Water quality; Groundwaler 
- surface water interaclion; 
Hydrology 



Hydrologist/Geologisl 
C i V i l/E n V ironmen tal 
Engineer 



Waler quality 



M.S. Waler Resources Management. Universily of 

Wisconsin, Madison 
B.S. {cum latftie). Forestry, University of Wisconsin, 

Stevens Point 
B.S. icuni tautie). Natural Resource Management, 

Universily of Wisconsin, Elevens Point 
B.S. Environmental Geology, Rocky Mountain Collegi 
B.S. Environmental Engineering, Monlana College of 

Mineral Science and Technology 
B.S. Chemical Engineering, Montana State University 



Ken Waf lace Consulting 



K. Wallace, 
P.G. 



MEPA/NEPA 



M.S. Geology, Universily of Illinois, Chicago 
B.S. Geology, Universily of Texas, Arlington 



Aspen Consulting t& Engineering, Inc. 



M. Peterson, 
P.E. 



Air quality 



M.S. Graduate Studies, Project Engineering and 
Management, Monlana Tech / Montana Elate 
Universily 

B.S. Chemical Engineering, University of New Hampshire 
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Chapter 7 Response to Public Comments 

To be completed in Final EIS ape r public comment period 
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Appendix A: Nutrient Surface Water Loading - Gallatin ORW 
SHANE A. BoFTO, Chemical/Environmental Engineer 
DATE: July 18,2006 

Introduction 

Th? purpose of this tjcliuical memorauduoi is to present a prelimiuary evaluation of nutrient loading on the 
Gallatin River mam^tem from subsurface wastewater treatment systems (S^X'TSs) with regards to the DEQ 
Circular, DEQ-7 (2005) with a nitrate [as N) trigger value of 01 mg/L and a phosphorus (as P) trigger value 
of 001 mg/L For n on degradation analysis, the trigger value is considered the allowable increase above the 
background value in surface water, and is also considered the threshold for measurable change when 
cousidermg the Outstanding Resource ^X^ater. 

Gallatin River Flow Estimates 

Flow data for the GalUtm River was obtained from the USGS Statistical Summaries of Streaniflow for the 
Gallatin River near Gallatin Gateway, Montana (USGS Gauging Station 06043500) A 7Q10 (7 day 
consecutive 10 year low flow) value was reported at 204 cubic feet per second (CFS) A 7Q10 value of 13S 
CFS was used for the Gallatin River mam stem above the West Fork confluence with the Gallatin River This 
value was obtained through the DEQ and Big Sky Water and Sewer District MFDES permit and based on 
dramage area ratios The 7Q10 value represents a consistent low flow value used for conservative dilution 
calculations for constituent loading in this particular stretch of the river system 

Si^surface Wastewater Treatment Systems Basis 

SWTS were evaluated as Single Family Entities (SFEs), a unit which corresponds to a single-family home that 
produces nitrate concentration which varies with treatment type, but has a DEQ default value of 50 mg/L as 
N and phosphorus concentration of 10 6 mg/L as P. The DEQ default flow rate of 200 gallons per day (gpd) 
IS used for eacli SEE Based on the Nicklin Earth & Water, Inc memo to the DEQ dated April IS, 2000, the 
Yellowstone Mountain Club and Spanish Peaks nondegradation analysis had a projected average effluent flow 
of 153 gpd per SETE This value was determined to be appropriate for use in the Gallatin ORW project smce 
the nature of expected residential and second home development would be similar. 

Usmg the Utlnlion Sqitatlon found m Appendix P (below) of Adjacent to Surface Water Dilution Analysis, 
found in the Hon^ T& Pi/foffr A. I-J&i^de^adGti&n A.i^a!jsis fot S\i^TS by the DEQ 
(http //deqmt gov/wqinfo/Nondeg/HowToNonDeReg asp), values were calculated for eacli of the above 
referenced conditions to obtam a maximum number of SFEs to reach the m-stream nitrate and phosphorus 
tngger values 

This method is used to quantify potential loading of constituents from SWTS adjacent to high quality state 
surface waters in accordance with ARM 17 3<j 312 The method does not account for any nitrate or 
phosphorus attenuation and/or dilution m ground water and assumes a direct hydrogeologic connection to 
the surface water with 100 percent of the SWTS load reaching the surface water Therefore, this method 

represents a conservative approacli for estimating nutrient loading 
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C^culation Example 



The following example demonstrates how we used the dilution equation to calculate the total loadmg for 
nitiate m the proposed ORW reach of the Gallaliu River 

Begiunnig with the full equation 

^^J_< Trigger Value = nonsignificant 



Par^iiettr dtfiiiitions and applicablt values: 

Qd = Effluent flow rate from drainfield (200 gpd per single-family home between 2 and 5 bedrooms or 153 

gpd for Big Sky equivalent) 
Cd= Nitrate concentration {50 mg/L for conventional or 24mg/L for Level 2) or phosphorus concentration 

(10.<j mg/L) in effluent 
Ql= Flow rate into (or out of) surface water determmed by stream gauge (usually the 7-day, 10-year low flow, 

7Q10} 
Cl = Nitrate or phosphorus concentration in surface water (can typically assume Eero since met ease, not 

total, is important) 

Con versions 

llb/yr= 0144mg/sec 
lcfs=28.3L/s 

Because Cl is equal to 2ero, the second term in the numerator drops out (any number times Eero is Eero) 
Therefore, the equation simplifies to 

(Qp)'^(Cp) < Trigger Value = non- significant 
Qd+Ql 



Qi> IS so small (less than 03% of the 7Q10 at 700, or any number less SFEs) when compared with QLthat it 
IS negligible, therefore. 

^Qp)x(Cp) < Trigger Value = non -significant 

Smce the numerator represents the total lo admg, and is our parameter of mterest,we set it equal to X and 
solve for that number. 

t<^)x^^j_<TriggerValue = O.OI mg/L (for Nitrogen) 
Ql 

Or, the equation rearranged to solve for X yields 

(Trigger value)-(QL> = (QD)xtCD)=X 

(Trigger value)xtQL)=X 

The concentration, or trigger value, times the flow, or Ql, yields a load m milligrams per second [when all 
units are standardised to the metric) 
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First we ueed to convert the flo^y in cfs to L/s 

QL=204cfs (7Q10 value at Gallatin Gateway) X28 31257 L/s per cfs = 5,77(?.(j l/s 

Then, by reairaugiug the equation, the total loading at Gallatin Gateway for Nitrate is 

(Trigger value)xtQL> = (QD)x(CD)=X 

(0 Olmg/L) X (5,776 6 L/s) = {Qd){Cd)=X=57.776 mg/? 

Which converts to lbs/year (llb/yL- = 0144mg/sec} = 57 77^/0.0144= 4,007 S ' lbs/year 

(Qd)>=(Co( = X 

Since the Qd aiid Co are known constant? associated with the nutrient load generated by one SFE, we can 
then divide this load by the number of pounds of nutrient generated annually by one SKE to get the total 
number of SFEs that would meet the total load we ]ust calailated 

Nitrate Loading Evaluation 

A typical 3WTS produces 23 33 lbs/year Nitrate (50 nig/ L at 153 gpd) 

Subsirwfion.' 

1 SFE yields 23 33 IbsN/year 

4.007 8 lbs/year = 172 SKE at Gallatin Gateway 

23 33 1bsN/year 

SWST background data included a nitrate loading default value as well as approved values for Levels 2, la 
aiid lb type S^X'TS (http"//deqmt go v/wqinfo/Nond eg /I evel2_web_list.pdf) with level 2 having the highest 
level of nitrate treatment (lowest nitrate output) and level ib having the lowest treatment (liighest nitrate 
output) The DEQ uses a default value of 50 mg/L nitrate as N, when the treatment system is not designed 
to remove nitrogen At a 200 gpd flow with a nitrate concentration of 50 mg/L, the resultant nitrate loading 
as N would be 30 5 Ibs/yr, and 23 331bs/yr at 153 gpd 

Table A-1 summarises the maximum number of SKEs allowable whicli still meet the nitrate tngger value at 
the two flow points on the mainstem (GaLatm River near Gallatin Gateway aiid above the West Fork 
confluence) at two different SFE flow rates for each septic system type The first rale represents the estimated 
flow for the Gallatin area while the second flow is the DEQ default value for S^lfTSs SFEs were used in the 
analysis to generally quantify tlie number of single family entities based on. projected loadmg. The number of 
SKEs was not intended to be used as a regulatory unit 



' In Ihe origin^] c^lculalions ^nd conversion?, we did not round any parameters. The final answers were rounded to 
the appropriate significant figmes. 
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Table A-1 


SFH Hvaluation for Nitrate Surface Water Loading 








Max. No. of SFE at 15i gal/day 


Max No. of SFE at 200 gal/ day 


No. oiSFE on 












the Gallatin 




No. of SFE on 






Nitrate Effluent 


River At 


No. of SFE ontlie 


tbe GaUatin 


No. of SFE on die 


Syatem 


Vahie (m§/L as 


GaUadu 


Gallatin River 


River at GaUatin 


GaUatin River 


Type 


N) 


Gateway 


above West Fork 


Gateivay 


ab ove West Fork 


Level 2 


lA 


358 


242 


275 


lU 


Level la 


30 


287 


193 


220 


143 


Level ib 


40 


215 


145 


165 


111 


Default 


50 


172 


116 


132 


89 



Note 7Q10 data fot Gallatni Rivei neai Gallahu Gate'way and above tbe confluence yjith tbe West Foil^ 'ueie 204 and 
138 c£, tespectively 

Phosphorus Loading^ Evaluation 

The following shows how our results were calculited by substituting the values below into the dilution 
equation 

Picking up our example from the Nitrate calculations (above), and by rearranging the equation, the total 
loading at Gallatin Gateway for Phosphorus is 

(Trigger value)xtQL) = (QD)x(CD)=X 

(0 001m g/L) X [5,77^ 6 L/s) = <Qd)(Cd)=X=5 7776 mg/s 

Which ojnverts to lbs/year (llb/yL- = 0144mg/sec) = 5 777<j/0.0144 = 400 7S ^lbs/year 

(Qd)>=(Cd) = X 

Since the Qd aiid Co are known constants associated with the nutrient load generated by one SKE, we can 
then divide this load by the number of pounds of nutrient generated annuaUy by one SKE to get the total 
number of SFEs that would meet the total load we lUst caladated 



Subsfiftition: 

A typical SWTS produces 493 lbs/year Phosphorus (10 6 mg/L at 153 gpd) 

SiibsfriufJon: 

1 SFE yields 4.93 lbs P/yesr 



400 78 lbs/year 
4.93 lbs P/year/ SKE 



SI SF^ at Gallatin Gateway — 14 SF^ allocated for conservation 
easements and development of state knds= 67 SF^ 



SWTS background data from the DEQ no n degradation guidance doaiment included a phosphorus loadmg 
default value of 6 44 Ibs/yr This value was based on a 200 gpd effluent flow with a phosphorus 
concentration of 10.6 mg/L. Adjusting the default loading value for the estimated 153 gpd effluent load 
calculated for the area, the phosphorus loading value becomes 4 93 Ibs/yr Currently, there are no SWTSs 



^ In Ihe origin^] c^lculalions ^nd conversions, we did not round any parameters. The final answers were rounded to 
the appropriate significant figures. 
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approved ljy DEQ that account for the treatment of phosphorus, aiid DEQ approval vyould be requn'ed 
Ijsfoie implsm mutation of aphosplionis treatment system with discharge. 

Again, using the Dilithon Eqaalion outLned in the previous section, the maximum number of SFEs vyas 
calculated at eacli of the phosphorus loadmg values at their correspondmg SWTS effluent flows As with the 
nitrate evaluation, it is assumed that 100 percent of the load from the S'^TS readies the surface water with 
no attenuation or dilution in the groundwater 

Table A- 2 summarises the maximum number of SKEs to meet the phosphorus trigger value at the two flow 
points on the mainstem river (Gallatin River near Gallatin Gateway aiid above the West Fork confluence) at 
two different SEE flow rates for the SWTSs Several phosphorus removal treatment effiaencies were used to 
predict the number of SEEs to meet the trigger value, although airrently there are no DEQ approved SWTSs 
that reduce phosphorus The treatment efficiencies were estimated based on long-term treatment efficiency 
and not those treatment efficiencies seen initially The treatment effiaencies were taken from the Appendix G 
regardmg Treatment System Evaluation, Gallatin ORW Fnor to implementation of any phosphorus 
treatment assoaated with SWTSs, DEQ must approve the partiailar system SEEs were used in the analysis 
to generally quantify the number of single family entities based on projected loading The number of SEEs 
was not intended to be used as a regulatory Lm it 



Table A-2. SFE Evaluation for Phosphorus Siirfat 
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SWTS Type and 






on die 
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Phosphorus 


No. of SFE on the 
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42 


30% TKatment 












ReciLc. Saiid FJliet 


74 
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Chemical Removal 


55 


111 


S5 


93 


65 



Note 1- EffiriEiiciE^ 'iKiE e^Iioi Jle d b jsed diiHSI Terhiuc il Meiun [indiiiiL Tee mueiil 3y\ Ieio EuilinHoii, G JUlm ORW PiDiect FebnnEy20, 

2006 
7QI0 dda f DE G iQdui Rfl^cE DC IE G ^ilni G Jlewi^ ind ibo^v lli€ 'uVe^ t Fail c DDflD^iic^, -jfus 204 uii 1 38 cb, ipspecmelf . 



Discussion 

B^^ed on the nutrient loading presented above, it appear? that phosphorus is the hmitiug factor for nutrient 

loading To meet the respective trigger values the number of SKEs for phosphorus i? approKiniately half that 
of the SKEs for nitrate loading for typical treatment systems The approach assumes 100% of the phosphorus 
or nitrate reaches the receiving water, aiid does nol account for attenuation through meclianisms sucli as 
adsorption and plant photosynthesis. 

Usmg the trigger value for phosphorus of 001 mg/L and the calculated 7Q10 on the Gallatm River at 
Gallatin Gateway of 204 cfs, a maximum loadmg for the end of the designated area of the Gallatin River 
ORW to meet the trigger value would be 400 73 lbs/year of phosphorus as F This calculation results m a 
phosphorus loading of 1 56 Ibs/yr/cfs of the Gallatin River near the end of the OR^X' at the 7Q10 value 

In a similar fashion using the trigger value for nitrate of 01 mg/L as N and the 7Q10 value, the maximum 
loading of nitrate would be 4,007 80 lbs/year as N, resultmg m 19 65 lbs nitrate as N per cfs of the Gallatin 
River. 
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Ba^ed on the footprint siialysis ovjtlsid on the undeveloped acreage based on l^d use, th^re are 
appro Kim At ely 1,34<] acre? of uudevdoped laud withm the footprint (See Section 3 4) Allocating tlie pounds 
of phosphorus and nitrate over that acreage, there is 22 lbs P/acre aiid 2 17 lbs nitrate as N/acre Usmg 
SKE of 4 93 lbs P/SKE and 23 35 lbs mtrate-N/SKE, allocaUon results are 22 65 undeveloped acres/SKE for 
phosphorus and 10 75 undeveloped acres/SFE for nitrate as N Refec to Table A- 3, Maximum Nutrient 
Loading at 7Q10 at Gallatin River near Gallatin Gateway 
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Fai^mieteL 



Vdue Unit^ 



Outflcu 



153 gpd 

10 G mg/L 

4 93 lbs/y[/SKE 

64^ Ibs/yL/SFE 



Nickku Shit^ (2000) 
DEQ 

DEQ(atl53gpd) 
DEQ (at 200 gpd) 



N pE[ SWTS 



50 mg/L 
23 33 Ibs/yt/SFE 
30 50 Ibs/yL/SFE 



DEQ 

DEQ (iil:153gp(^ 

DEQ (at 200 gpd) 



7Q10 



204 



McCatthy 
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Fai^iinetet 



Vdue Units 



Me^i Feb Flo'u 

Tii^er Values 

Pliosplionis 
Nitiogeu 



299 



001 mg/L 
01 mg/L 



Graph o£n]e^i5 ftcm McCaitliy SummaLy 



DEQ-7 
DEQ-7 



Masunum SFE available for development by aiea 
Max develop. 6b2 SFE 

Max develop. 1S46 Ac 



Pec laud use aiidsocio- 
ecouomics analysis ( Chaptet 3) 
Pel laud use aiidsocic- 
pcouoinicg analysis ( Cliaptei 3] 
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Appendix B: 

Plant Species Referenced in the Gallatin River Outstanding 
Resource Water Designation EIS 
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Appendix B : 


Plant species refeieiiced in the Gallatin River Outstanding Resource Waler 


Designation EIS 






Lifeform 


Common Name 


Latin Name 




tree 


aspen 


Popahis tremiiioides 




tree 


Cottonwood 


Popidus angiisiifoHa 




tree 


Doug las- fir 


Pseiidotsiiga menziesW 




tree 


Engehnann Spruce 


Picea engelmanntt 




tree 


lodgepole pine 


Piitus contorta 




tree 


subalpine fir 


Abies lasiocarpa 




tree 


whilebark pine 


Piniis aWicauhs 




slinib 


alder 


Ainus spp 




shrub 


birch 


BclifJa spp. 




shrub 


black hawthorn 


Crataegus dougiasii 




shrub 


bog birch 


Belli Ja gJandiflosa 




slirub 


current 


Rihcs spp. 




shrub 


grouse whortleberry 


Vaccintttm scopanum 




shrub 


huckleberry 


Vaccinium spp. 




shrub 


ninebai'k 


Physocarpiis maJvaceifs 




shrub 


mountain heath 


PhyJJodoce glaiiduliflora 




shrub 


menziesia 


Men If esia fermg in ea 




shrub 


Oregon grape 


Mahonia re pens 




shrub 


red -osier dogwood 


Comas stolonifera 




shrub 


rose 


Rosa spp. 




shrub 


sagebiTJsh 


Arlemisin spp. 




shrub 


service berry 


AmeJanchier aJnifoHa 




shrub 


shrubby cinquefoil 


Da s iph ra flo rib iinda 




shrub 


snow berry 


Symphoricarpos spp. 




shrub 


spire a 


Spiraea betulifoJta 




shrub 


w illow 


Salix spp. 




graminoid 


Baltic rush 


June as balticus 




graminoid 


bluebunch whealgrass 


Pseudoroegneria spicata 




graminoid 


carex species 


Carex spp. 




graminoid 


elk sedge 


Carex geyeri 




graminoid 


green need leg rass 


Nassella vtridifJa 




graminoid 


hairgrass 


Deschampsia spp. 




graminoid 


Idaho fescue 


Fesiaca idaiioensis 




graminoid 


needle & thread 


Hesperostipa comala 




graminoid 


pinegiass 


Caiamagrosiis rabescens 




graminoid 


reed grass 


Calamagrosiis spp. 




graminoid 


smooth woodrush 


LuzifJa hitchcockit 




graminoid 


timothy 


P hie am pretense 




forb 


annual indian paintbrush 


Castilleja exifis 




forb 


arnica 


Arnica spp. 




forb 


arrow leaf balsainfoot 


Balsamorhiza sagiltata 




forb 


beargrass 


XerophyUum tenax 




forb 


Canada thistle 


Cirsiam arvense 




forb 


cinquefoil 


PotentiUa spp. 
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Lifeform 


Common Name 


Latin Name 


forb 


common lansy 


Tanaceliim vaigare 


forb 


Dalmalian load fF ax 


Lin aria dalmaiica 


forb 


discoid goldenweed 


Hapiopappus macronema var. maaonema 


forb 


English sundew 


Drosera anglica 


forb 


Hall's rush 


J uncus hallii 


forb 


hound slongue 


Cynoglossum officinale 


forb 


large- leafed balsainixxjl 


Eahamorhiza maciophylla 


forb 


leafy spurge 


Euphorbia esuia 


forb 


lupine 


Lupin us spp. 


forb 


musk thislle 


Cardaus nutans 


forb 


orange hawk weed 


Hieracium auranttacitm 


forb 


ox eye daisy 


Chrysanthemum ieucanihemum 


forb 


poison hemlock 


Conhim maculaium 


forb 


Si. Johnsworl 


Hypericum perforatum 


forb 


small-winged sedge 


Car ex sienopliJa 


forb 


spoiled knapweed 


Centaurea macuiosa 


forb 


sulfurcinquefoil 


PolentiHa recta 


forb 


yellow loadflax 


Linaria vulgaris 
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Appendix C: Location of Cultural Resource Study Area 
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Appendix C 

Appendix C: Sections included in Cultural Resources fife search 

The study area for reviewing previously recoided cultural resource siles included the following 
sections. Existing sile file records, reports, and maps on file at the Montana SHPO and USFS 
Gallatin National Forest were reviewed and summarized. 

Cultural resources sludy area: 

T4S R3E 
Sect. 13 

T4S R4E 

Sect. 17. 18, 19, 20, 21, 27, 2S, 29, 30, 32, 33, 34, 35, 36 

T5S R4E 

Sect. 3, 4, 5,8,9, 10, 14, 15, 16,22,23,24,25,26,35,36 

T5S R5E 
Sect. 30,31 

T6S R3E 

Sect.25, 26,27, 34, 35, 36 

T6S R4E 

Sect. 1,2, 11, 12, 13,14, 15,21,22,23,26,27,28,29,30,31,32,33,34 

T6S R5E 
Sect. 6, 7, 18 

T7S R3E 
Sect. 1,2,3 

T7S R4E 

Sect.3,4, 5,6, 8,9,10, 15,16,17,20,21,22,27,28,29,32,33,34 

T8S R4E 

Sect.3,4, 5,8,9, 10, 15, 16, 17,20,21,22,23,26,27,28,33,34,35 

T9S R4E 

Sect. 1,2,3, 10, 11,12, 13 

T9S R 5E 
Sect.6, 7, 8,18, 19 
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Appendix D: 

Documentation and File Search Summary Reports from 

Montana SHPO 
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^.;^^ MONlAfsAJllSrURlCALSOCltrV 
State Historic" fkzservatco^ Office 



January 19,2006 



ScDtl Carpenter 
GANDA 
POBox 160039 
Big Sky MT 59716 



RE: GALLATIN RIVER PLAN EIS, SHPO Project #: 20060 11904 

Dear Mr. Carpenter: 

I have conducted a cultural resource file search for the above-ciled project. According to 
our records Ihere have been a few previously recoixJed silei within the designaled search 
(ocales. In addition to the sites there have been a few previously conducted cultural 
resource inventories done in the areas. Tve attached a list of these sites and repoils. If 
you would like any further information regarding these sites or reports you may contact 
me at the number listed below. Thank you for consulting with us. 

If you have any further questions or comments you may contact me al (406) 444-7767 or 
by e-mail at dm urdo @ mt .g o v . 

Sincerely, 

Damon Murdo 

Cuhural Records Manager 



File: MISC/CONSULT ANTS/2006 
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I Township ; 093 Fansa. Q4E ±«:;tlvEi: 1? 
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Townohlpi 03B Paaga: QSE Scctioni ^ I 

WHIG^T GflHY A. 

_i_ iQ,g rBLLOtfSrOPJE AWD GRMID TETOy NATlOlTAL PARKS P RECONSTRUCT lOtf 

RRCEAEOLOGICRL SURVEYS - 1573 

4jKiiui uoeiBAUi; [uujDt«r: ye e iis?^ 



TcFwnahlp- &9a F«n^* . Cl5E fiv^ClQn: 7 —J 
HAPTON L. BYLB 

. igg£ CflNYON AND VflELEr: PffHL rSfrNflPf ARCHAEDLOGTCiL 8DSVBY XN T7IE 



TQwnabip: 093 Panga- Q5E £ai?El«q- B 
WKISET GARY A. 
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ARCKASOLOGICAL SURVEYS - 1978 
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FLYING V RANCH 
CRABS DOiiuDent Number: HI. 5 17*50 

TQVDsblp- ats Ptdga: Ci4E s«ctlonp 11 
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9 20 1S9J soirra of sfahiss creek 

CRUas Docuaaat Niuuber: QA 4 15497 



Tounship: 04? Paage. 04E Sactlcm: 20 

HMLHY MARILYN 

/ / CULTURAL RESOURCE REPORT - KTNG ESTATE CITY OF VEST YELLOWSTONE 

SKdfAHQB OFFSRBO IJANiJ3 

CRABA TiarniBant Hunber. m 1 3250 



Tounahip: 04? Panga: D4E SactlOn: 20 
ALLSH WALTER E . 

2 li IIJO CALLATIN nATIONAL PDPBBT AlfTfUAL REPORT OS HBRTT^iCE RESOURCES 

CRABS DnCuDBiit HiimbBi-' Gh 1 21Si2 



iTovDBhip. 04S Puigar 0411 Eeabien: 21 

ec:hw:!lB david c. amd mare f. bauuler 

1 1591 ^ FPEI.lHIIViRY ARCKAEOLOGlCaL SURVEY OP THE PLYINO V RAiTCH 

CFADE Docuiasjit Nimibvr: HA 6 li'}26 



Township. 04? Faage: 04B Sactloa: 26 I 
SAMUEL30K Mm E- 

II 24 1962 INDUifJ SIDCE TPJilL §2 AND PROPOSED PASXISQ JEEA 

flUB^ Dofurneot lJ<mbsr-. Sh 1 ^292 

iTavnship: 043 ttaa^M- 04E SaatLoar 2Q 
CAYWOOD JANENE M. . ET AL. 

i 11 1391 EVALUATION OF REGION 1 FOREST SBRVICB-0«NED BUILDIHOS FOR 

ELISTBILITY TO TEE NATIONAL REGISTER OF MTSTORTC PLACES 
CRRHS DnciiiE»nt Niuiib»r: ZZ 1 1^017 

Tavnsbip: Q4S Bfloga: 04E S^cCioa: 29 

S6MUELSOH AWN E. 

H :- igsi SHElTAiJCO CREEK TIUBER SALS 

CRABS DDCiOUat NUAbsr: OK 1 13355 
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TowDHhlp. IJ43 Pau(|d: <HM Saatloni 2& I 
ALL£N HALTER S . 

7 3 199? THB HUSEtnH OF rBB ROCKIE3 AND OALEATIfiS WATIOHAI, FOREST - A 

PARTNERSBIP AT THE HISTORIC SQaAH CRBEK RANGER STATION 

C^JlRB DacimenlL Nunber: Oft 1 S242B 



ALLEH tJALTER E. 

5 ifl aooD GALLATm NATIONAL F0ffB3T ANYML J^BPOffT ON HERITAGE RESOURCES 

CTUiBS DacuBant Mumber: GA 1 J271B 



iTowiBhip: MS ttangt: [141 S«(<tloili 2* I 
ALLEN WALTER E . 

2 14 2000 iMLI^rJK NATIONAL FORBST ANNUAL REPORT ON HBRITAQB RBS0DRCE3 
CEKBfl Damnsnt Number: Oh 1 2^718 



TDIvnihip: 045 PHnge: 041 SactlOQ: 3J J 

2 IS 199B GALLATIV NATIONAL FORSST ANTTUAL JfEPORT ON TfERITAGE RESOURCES 



JACKMAW JANET A. 

11 16 1992 SOUTH DISTRICT ASPEN REGENERATJOW SALE 
CSABS DQCUBflnt NioDberj Iff, 1 14^1? 

TDVnabip: 043 PHaga. D4E Sectioa: H j 

11 24 19fl2 INDIAN BIDOE TRAIL ff2 AND PROPOSED PARKTN0 AREA 
CRRE3 Dociunent Nunfier, OA 1 3292 



TDVDQbtp. 04? i^&age: D4E Section: 29 

ALLEN WALTER E . 

1 14 7EI0D C^LLArJN NATIONAL FORSST ANNUAL REPORT ON HERITAGE RESOURCES 

CRhBS DucuDsul; lOujubsr: Oh 1 22719 

iTDvnHbip: 045 Panga: DIE dacticm: 29 | 
BAILEY HARILYt^ 

/ CULTEUMt RESOURCE REPORT - KING ESTATE CITY OF WEST YELLOWSTONE 

EXCHANGE OFFERED LANDS 

CPhBf DUUMHHII L Huil]l>lll I \,m ± JiiU 
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TowDHhlp. IJ43 Paiiyn: <HM Saatloni &0 _ J 
ALL£N HALTER S . 

2 IS 199a 3ALLATIN NATIOfiAL FOREST ANNUAL REPORT ON HBRITAOB RBEOURCBS 

CRrtRC Document EJuinber. at. 1 ?]Q£7 



I Town ship ; 043 Fansa. Q4E ±«:;tlvEi: 3? 
SAMUEL SOK AWW E. 

il 24 1982 ItiDIMJ RIDGE TRAIL H2 AWT PFOPOSSD PAFKIUG AREA 



TQvnallipi niff ffangc- [I4E auction: 31 
ALLEN HALTER E. 



2 IS l?9r 



i?ALtArJW fJATIilNAL FOflSST AmTHL REPORT OW ffERTTAGE RE5Dfmi7ES 

CRTkES Doniiaaut IXjjBtiaiti oa 1 21Q4j£ 



RLLEH WALTER E. 

2 14 20aD G»L£Arj;f NATiaUAL FOREST ACTUAL REPORT OH HERITAGE RESOURCES 
CBABS CdDiiDLQiit MiudIioi'i GA 1 S271S 

TDvanbtpi Qfl3 P^iagi: ■ OIB Jectloa. Il3 | 

ALLEN HALTER E . 

2 15 19*a /rALLATIN NATIONAL FORSST ANNUAL REPORT ON HERITAGE RESOURCES 

CRABS Ditii^iuPVDt Nimibvr- CJt 1 2lii2 

TeuBihip. 04? Pujgai OlE GBCblon. 33 

SAMUELSON ATJTJ E. 

IJ. 24 1982 ISDIAN RIDGE TRAIL 112 AM? PROPOSED PAXKIUG AREA 
rUBR^ Tli-i rmriiTi ^ fJiiTTihiT- OA 1 33*3 



Tr,wr,Rliip: riA^i 1'nn^''- UAK S«?ti?n- 31 | 

SAMUELSON ANN E. 

B ?2 igai SHBNANOO CREEK TIMBER SALE 



iTouCHhipi D4? RAA^ft- 04E SVctioa- 3^ 
ALLSN HALTER E. 

2 IS 199B GALLATJW ffflrTOWAL FOREST ANNUAL REPORT ON BERXTAOE RESOURCES 

I^flRP DnmmiTir TfliiiiHar-' OA 1 ?]943 
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CRrtRC Document EJuinber. at. 1 ?;71Q 



I Township ; 043 Fansa. Q4E ±«:;tlvEi: 3? 
JhCKMAN JANET A. 

11 16 i992 SOUTH CJSTHJCr ASPEW PEGE^ERATIOH SALE 



TQVnahipi 043 li^n^i:- [I4E acctioa: 33 
ALLEN HALTER E. 

2 34 3000 CALLATIN fJATlONAL FOREST AWNUAL REPORT ON HERITAaE ^^ESOO^^CES 

CRTkES DecuBcat IXjjBtiaiti on 1 12710 



iTovnukipi OIB :iadf4ii Olp Dsctloo. J? 

RYAK J. MTCHAEL 

5 20 1SS5 KOUIITAIIT BELL SQUAW CREEK BURIED TELEPHONE CABLE 
CBABS CdDiiDLQiit MiudIioi'i GA 1 2i2D 



TDvanbtpi Q4? P^iagi: ■ III4E Jectloa . 34 

■JACKHftN JANET A. 

11 17 1S*J SPIRE ROCK CAMPGffDUHD TIMBER ,^LF 

CRABS DitiiruDiVDt NiUnb*!-- CJt 1 14443 

Tounship. 04? Pujgai OlE Gficblcn. 31 
RYAN J. MICHAEL 

5 10 1E<?5 MOUNTAIN BELL SQUAW CREEK BURIED TELEPHONE CABLE 

rUBR^ Tll-l r-HITllTI ^ fJllTTlKlT- Ofc 1 33J9 



Tr,wr,Rliip: 114^ Rnn?»- UAK Sv^tlrOII- 3* | 

ALLEN HALTER E. 

1 15 1997 BTVJRM CATTLE PRESCRrBBD BDRN flPJ 2.Z- J- 188^4 GJUJ-ATIM NATIOWAI, 

FORESr.' REPORT OW HERrTAGB RESOURCES FY96} 
CRABS Dociunent Ntunber: 3A 1 iQ^ai 



TOvnahip: 04? Fanga: iJ1£ Sectxoa: ^1 
GRIFFIN KRISTItT L. 

4 24 1995 GARNET MT. TRATLEEAD REHAB PROJECT 
CRABS DOQUmefLt NUTDbef GA 1 i&?3ii 
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TDWDHhlp. IJ43 Paii(|ri: OlM Saatloni &5 _ ] 
JACniAH JANET A. 

11 n 1992 SPIRE ROCK CAMPOROUND TIMBBR BALB 

cnABG CocuviDnt Number, at. 1 14447 



I Township ; 043 FBaga. Q4E ±«:;tlvEi: 35 
ALLEH WALT & TOM BALLAI^D 

1_ 25 _2ti05 GALLArJN NATIONAL FOPBST HESITAGE PROGRAM ANmJAL REPORT TO THE 

CRAES DoeuDont Nimbar: ^Z l 27951 



iTawnship: MS Rang*- []4I S«(<tloili 3G | 

OALIATTN ANONYMOUS 

HfiTIDHfiL GALLATIN NATIONAL F0RB3T (PREHISTORIC SITB COMPENDIUHi 

FOREST CKftBS TtacuBont Niunbar; ZZ 1 109<e 



7i>vnsbip: QBS Ren^B: a4E SacCloa. 4 I 

ALLEN HALTER E. 

a 1 JQO? CTfLTOJMir KS30UKCE Il/VBIiTOiiy OF TtSE AffHUAL HEPORT FOR 3ALiUiTIIi 

NATIOrJAL FOREST, FY 2001 
CRAB3 DDi:^Dent Numbez. Z£ 1 J5i4Q 

TovDBhip: Q&5 PHoge. DIE ^ectioa. 4 J 

ALLBH WALTER E . 

3 1 1002 CULTURAL RESOUTiCE ItTVEtrrORy OF THE AtJlHJAL REPORT FOR (^RLLATTK 
l^TIOUAL FOREST, FY 2001 
CttPJBi Do cbULciiC [JiuDbcri ZS 1 2S2CQ 

TCiwnRhip- l]&^ lipnfja : III4B Sa«?txoa: S | 

ALLEN HALTBR E. 

3 1 3002 CULTORAL RBSOURCE INVENTORY OF TUB ANNUAL REPORT FOR OALLATIN 

NATIONAL FOREST, FY 2001 

[:i!ABd Damnnant Humbar. ZZ 1 35ZAB 

T0V4nsMp: 05S Paoga: IJi£ SflCtlOD: 
ALLEN VPALTER E. 

i i JD02 CULTURAL RESOURCE INVENTORY OF TEE ANtlUAL REPORT FOR GALLATIN 

NATIONAL FOREST, FY 2001 
CSIlB^ Dncumaat Niunbar: -Ai, 1 ^a^liU 
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ALLEN HALTER S . 

3 1 3002 CULTURAL RESOURCE INVESTORV OF THE /iHNUAl. REPORT FOR QAIhlbflTXN 

NATIONAL FOREST. F¥ 2001 
CT4ABS DacuDent Hunber: ZZ 1 SB2«B 

TovnaMp- 055 Paags: OAE Sactiita: 15 | 

ALLEH WALTER E. 

5 3H iDtL^ CASCADE CREEK CABIti ADDITION lllf 23- I- 16393 (JALLATIN HAT lOUAL 
FOREST: EEPOUT OS BEtllTAGE RESOURCES FY96} 

CBABJ Hocuaat Niuuber: QA 1 IBS^g 



Township: 053 PHa^e. Q4E g«c'liion- 15 J 

JACKMaW JAWET A. 

11 16 199E CASCADE CREEK FIFBVOOD SALB 

LKAiu iiQCUDenc hunneT. aft 1 1446i 



iTDVDBliip: ass JiHDgei U4b S«rztlaa: ^? 
ALLEN HALTER E. 

i 1 2002 CULTURAL RESOURCE I!}JVSHrOBy OF THE AKWUAL RBPOBT WOR SADXATIff 

NATJOUf^L FOREST, FY 2001 
CPUBS DnCuDBiit HiimbBi-' 2£ 1 :?!«Q 



'Township: D5B Poaga. 04V 5«ctlon: 15 
ALLEN WALTER E . 

3 J 2002 (TULTUJUI, BESOURCS IfJVZrrTCHy OF THE JtSttVAI. BEPOSfT FOB ITJLLUTXM 

CPABS Dac^umajit NiuobBf: Z£ 1 252iS 



iTovnahip: use Hanga: IJ4E SVCtiOd: 16 

<3ftE.lJiiTlH AHDHYMOUS 

HATIOHAL GALLATIir NATIONAL FOSSST (PRESISTOSIC SITS COMPENDIUM} 

FOREST CBUHfi DQCunent NmEbor: zz 1 lQ*fi6 



Tounship: 05S Panga: IJt£ Ssctioa: IS . J 
ALLEN WALT & TOM BALLAilD 

:i Ifi JD04 SALLAnW WATJOWAL FORBSr HERITAGE PROGRAM ANNUAL REPORT TO THE 
i^NTAfiA STATE PRESERVATION OFFICE rY2003 
CSIlB^ Documaat Numbar: -Ai, 1 ^liii'i 
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ALL£N HALTER S . 

11 ?■? 199B CEFLTEJfiAL RSSDURCB JHVBNTOfiy PDJ? PORCVPINE WATBRBHBD RBETORATION 

CR4BG CocuDent EJuinber. at. 1 ISQdG 



I Township ; 033 FBaga. Q4E swtlvEi: 1& 
ALLEH HALTETt E. 

3 i _Jti02 CULTOTiAL HE50UffC£ IWVEWTOJir OF THE AltNUAL REPORT FOR GALLATIN 

CRABS DoeuDont Nimbar: ^^ l 2&2«e 



iTowiBhip: 053 Ruigs? [141 S«(<tloa' 16 
JACKHMJ JANET A. 

11 1^ lS»a CASCADE CREEK FIRSOfOOD SALE 

CEJLBfl Dacmsnt Number: Oh 1 I44€^ 



ALbifH V^Ab'JUK 1£. 

3 1 ?J)03 CyLTUJMt RES0UP17B rWVENTOfiV OF THE ANNUAL KSPOITr TOR SACLATTW 

NATIOHA!, FOREST^ FY 2001 



Townabip: OSE Raaga: Olb H«dtl(ni: 2t | 

SAMUELSOH ANN E. 

11 29 isai CULTOTllL RESOURCE REPORT OU TBS GREEK CREEK TIHBZR SALE 
CRABS DamiDQnt niuuEer; ua 1 J^U> 



ALLBH I4ALTER E. 

^ i. JOOJ CULrOfiAt RE5CUHCB JWVEPJTOfi^ OF THE ANNUAL RBPOFiT FOR QALLATIN 

NATIOfJAL FOREST, FY 2001 

CJIbB3 TJQCuintar. Nmobev: 2Z 1 25266 



iTSHIBhip: UbS Paaga: Ol£ S^ctioa. 15 

GALLATIN ANONYMOUS 

HATrONAL GALLATIN NATIONAL FOREST (PREBISTOSIC SITE COMPENDIUM) 

FOREST CJULBS DOTioisnt Nimb»r! Z£ 1 10^66 

a 

[TOwnuhLp- QSG ffan^a ■ [HP S^^rtloD- 3^ | 

ALLEN HALT & TOM BALLABD 

J ]6 2P04 li^LI^nW XaflriQTh'fllF FOHHSr HHRIIAlSB" FJfDL^JJAH ATinnjaZ, REP13RI TO IHH 

MONTANA STATE PRESERVATION OFFICE FY2003 

CRAB^ DacimsQt Number: ZZ 1 2706^ 
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AXLIME JON A- 

3 2D0Q iriVENTORY AND ASSESSMBSTz RBIHFOPCED CONCRETE T-BSAH BRIDSBS 

cnrtRC rocuvient Nuinber: SZ 4 ?4727 



I Township ; 033 Fansa. Q4E ±«:;tlvEi: 2^ 

3 i _Jti02 CULTCTJiAL RESOUitCE INVBtJTOSiy OF THE AltNUAL REPORT FOR GALLATIN 

CRABS DoeuDont Nimbar: ZZ 1 252^8 



iTovnohip: [}53 Ruig*? [141 S«(<tlO[|i 19 ' 
ALLEN WALTER E . 

^ X 2003 CEFLTDJeAI, i?BSDU3?CB IWVBNTOfly OF THE ANNIJAI. REPORT FOR GALLATIN 

NATIONAL FOSEST. FY 2001 
CPtiBS DncuDiBiit HiimbBi-; Z£ ± 352^8 



iTDVDBliip: 053 WHoge: U4I'I S«rztlen. 36 ' 

GALLATIN AI^ONYHOUS 

NATIONAL GALLATIN NATIONAL FOItSST {PHEBISTORJC SITE COHPENDTUHJ 



TovDBhLp: Q&5 PHoge. DIE ^ectloa. 36 J 

HAPTON L . EYLE 

1555 CAJJYDW AWT> VflLLEY; PJ^ELXMTVAEy AR CHABOLO^ICflL SUBVSy IN THE 
GALLATIN AREA 
(limBi Do cbULciiC Eluiubci'' EC 6 J-SiOl 



I Tnwnnhip ■ QS^ J/pnijii: III4B Sa«?txoa: 3G J 

LAUREN LARRY A. 

7 1976 Sf/PFAt^S BECON?JAISfiAN(7E^ IPrySSTHJATXON AND EVALUATION OF CULTURAL 

RESOURCES ON PROPOSED IMPACT TRACTS OF FOREST SERVICE LAND IN 
THE BIO TIMBER^ GALLATIN, HBBOEN LAKE AND LIVINGSTON RANOER 

CRRBS Docunant Niunfaavi 3a 1 111744 

iTovnahip: O&S Paaga. 041 Ssctloa: 36 
ALLEH HALTER E. 

3 1 ?D0? CULTURAL RESOURCE ItTVENTORY OF THE ANNUAL REPORT FOR GALLATIN 
NATIONAL FOREST. FY 2001 
CSABJ Docunaat Niuubar. ZZ 1 15J6Q 
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I Township ; 033 FBaga. Q4E swtlvEi: 36 
ALLEH WALT & TOM BALLAI^D 

3 16 _jti04 GALLArJN PffATIOfMir FOPSSr HESITAGE PROGRAM AiJtiUAL REPORT TO THE 

HOHTAMfl .CTflTF PPff^TKEVflTTOW nPFTrP FVP.Dtfi 

CRAES DoeuDont Nimbar: ^£ l 27i>&S 
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FOREST CKftBS Dacunant Niunbor; ZZ 1 109<e 



Tovnsbip: QBS Ren^B: D^E SdcCioa. 3D I 
SAMUELSON A^N E, 

11 39 19fi3 CULTCJJCAIr RS30UKCS REPOKT Of :iB£ SSESK CREEK TIMBER SALE 

CRHBS DOcunejit Number: OA 1 3iD9 



ALLEN WALTER B . 

i 1 2011 CULTURAL RESOURCE INVSNTORV OF THE AKKUAL REPORT FOR GALLATIN 

HATIONAL FOREST, FY 2001 
CRABS DocuDiant Numban 7Z 1 3524d 



' TDwiHiiip: ass jiaaga-- OSE £#fEiAii: Ji 

BERQSTROH HICUA£L W, AJJD WALTER £, ALLEN 

7 31 1995 S5L SAMPLE SPHUSy: UPPER MOOSE AWD rAWPHSffy (JW ZZ- 1- 138S3 
GALLATIH fJATJONAIr FOREST: REPORT ON JSERITAGE RESOURCES FYS6} 
CRAIIE DtPQunaab NumfaBfj SA 1 l&^Ol 



TrH#nii1i 1 p ■ I)'!': PunQ't ■ f\W S*-rtLnt- ^'^ 

LAHR2N LAT^RY A. 

Q RBFORT ON FffELIMINAPY ARCHAEOLOGICAL INVESTIGATIONS IN THE WEST 

FORK OF TflE GALLATli^ CMJYO^ 
CRAB2 Dociment Nmoberj Qa 1 15189 



3HARROCK 3U3AH R., ET AI. . 

in. _ 1975 cotfTfirBtrrrowa to aktbropoloov ?jumber s, cdeeecthd pAPErts in 

HIGHWAY SALVAGE ARCRASOLOGY 1972-74 
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I Town ship ; OCa Fansa. QiK ±«:;tlvEi: 35 ' 
LAHRBN LARRY A. 

Q PEPORT OS PRELHilSAHY ARCHASOLOGICAL INVESTIGATIONS lU THE WEST 

CRAES DoeuDont Nimbar: Qh l ISlfiS 



iTowiBhip: 0*3 Hangt: D3I S«(<tloni 33 
O'BRIEN LYNH. ET AL. 

1 1 lS7a HBPOET OF THE 397J HI3HWAY ARCHASOLOGIC/^ BBC0NNAI33/IMCE SUSVBY 

CEKBfl Dacmsnt Number: ZZ 4 16940 



TDIvnahll?: 06B Ponge: QlK EactloEl: IS J 

LA^KHPJ liAHtfk A. 

y / o RSPOflr OW PPELrMTNARV ARCHAFOtOGrCATj r?JVESTrGATTOffS TN THE WEST 

EORK OF THE GALUTIW C*NYO?J 

CEhfiS DocuBOJil: Niunbar: r^ 1 I&IBS 



Townaliip: &4E Panga: Qlc^ becClcm: 1 | 

MOORE COWHTE K. 

s io isa5 JCAffsr slide 

CRABS DamiDent numben ua 4 Jq<l1i 



ALLBH I4ALTER E . 

^ X JOOJ CULTi7-IML BE^OUHCB JWVEPJTOfi^ OF THE JtMWAL BBPOlfr fOfl QALLATIH 

NflriO?«L FOREST, FIT 2002 

flUiBa DacurBaoC Hmobav: ZZ 1 252i6 



iTSWUhip: OiS Psaga: OAB S^ctloaj 1 
ALLEN HALT 5 TOM BALLAPD 

1 3i IOCS GALLATItr fJArrOKAL FOJIEST HFBTTAffE PJ50t?J!AM AWMHI EEPOffT TO TJfH 

MOWTAWA STATE HISTORIC PRESERVATION OFFICE. IM KOHTANA 

CRRBS DQCunant Nunhar. 2Z 1 27^51 



iTounEhip: 0^3 Paaga: OiE faction: 1 
ALLBH WALTER S . 

i 1 2002 CULTURAL RESOURCE INVENTORY OF TEE ANNUAL REPORT FOR OALLATIN 
itATIONAL FOJfEST, FY 2001 
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The following table lists the official Smithsonian site number designation, the estimated time 
period of each site, a brief description of the site type as known from survey records, the current 
land owner, and a statement of the current National Register status for each site cataloged within 
the proposed ORW reach. The "Time Period" designation presented here is only a general 
estimate of "Prehistoric" or "Historic" periods. Some sites are categorized to both lime |>eriods 
and some sites are listed as "no data." Note that further investigation of any sites may yield more 
information to refme or expand the lime period of occupation or use. 

The "Site Type" designation is a brief reference lo the main cuhural constituents recorded for 
each site. These include a range of historic sites from roads, trails, structures, houses, irrigation 
systems, ranger stations, lookouts, dude ranches, quarry and mining debris, and a camp 
constructed for the Civilian Conservation Corps (CCC). Prehistoric sites include lithic scatters, 
which include chipping debris and stone tools, possible rock shelters, fire hearths, tipi rings, and 
related material. For the pur|X)ses of this overview study, the transition fi-om the prehistoric to 
the historic period may not be clearly reflected in the documented surface remains at any site. 
Some sites currently listed as "Prehistoric" may yield, through further in-depth study, more 
specific data pertaining to occupation and use. 

The "National Register Status" listing for each site is a reflection of the information currently 
listed by the Montana State Historic Preservation Office (SHPO). The National Historic 
Preservation Act (36 CFR SOO), and related regulations, establish guidelines for determining the 
integrity and significance of a cultural pioperty. Additionally, the piticedures establish a 
framework for determining if a site is eligible for listing on the National Register of Historic 
Places. Most of the sites summarized in this study aie listed as "Undetermined" indicating that 
no formal determination has been made regarding the pi-operty's eligibility for listing. If a site's 
status is listed as "Unresolved" then either a recommendation has been made with no 
concurrence from the SHPO, or not enough information is available to complete a determination. 
Propeilies noted with "Ntl. Register Listed" are those that have been documented with a National 
Register nomination form and formally listed on the register. The enlries for "Consensus 
Determined" are those cuhural properties that have been recommended for nomination with full 
concurrence from the SHPO, but without subsequent formal listing on the National Register. 

Table D.I. Table of recorded cuhural resourees within Gallatin River pro|X)sed ORW 
designation study area. 



Smithsonian 
Site No. 


Time 
Period 


Site Type 


Owner 


National Register 
Status 


24GA0O2I 


H 


Lookout 


USFS 


Undetermined 


24GA0O33 


P 


Lithic scatter 


USFS 


Undetermined 


24GA0I02 


P 


Lithic scatter, tipi ring 


USFS 


Undetermined 


24GA0103 


P 


Lithic scatter 


USFS 


Undetermined 


24GA0160 


P 


Lithic scatter 


USFS 


Undetermined 


24GA016I 


P 


Lithic scatter 


USFS 


Undetermined 


24GA0162 


P 


Lithic scatter 


USFS 


Undetermined 


24GA02II 


P 


Fire healths, lithic 
scatter 


USFS 


Undetermined 


24GA03I2 


P 


Lithic scatter 


USFS, MDT 


Undetermined 
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Smithsonian 
Site No. 


Time 
Period 


Site Type 


Owner 


National Register 
Status 


24GA0317 


P 


Lit hie scatter 


MDT, other 


Undetermined 


24GA0318 


P 


Lilhic scatter 


No data 


Undetermined 


24GA0319 


P 


Lie hie scatter 


No data 


Undetermined 


24GA0320 


no data 


^olher^ 


MDT, other 


Undeiermined 


24GA0322 


P 


Lit hie scatter 


No data 


Undetermined 


24GA0323 


P 


Lithie scatter 


Private 


Undetermined 


24GA0324 


no data 


^olher^ 


MDT, other 


Undetermined 


24GA0337 


H 


Historic structure/site 


USFS 


Undetermined 


24GA0389 


H 


Historic irrigation 
system 


USFS 


Undetermined 


24GA0396 


P 


Lithie scalier 


USFS 


Undetermined 


24GA0413 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0414 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0454 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0458 


P 


Rock shelter 


National Wildlife 
Refuge 


Undetermined 


24GA0477 


P,H 


Paleo-poiiit isolate, 
historic quarry 


USFS 


Consensus 
determination 


24GA0478 


H 


Historic dude ranch 


USFS 


Undetermined 


24GA0637 


H 


Historic log structure 


Private 


Undetermined 


24GA0656 


P 


Lithie scatter 


State 


Undetermined 


24GA066I 


P 


Lithie scalier 


USFS 


Undetermined 


24GA0689 


P 


Lithie scatter 


Private 


Undetermined 


24GA0690 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0692 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0693 


P 


Lithie scatter 


Private 


Undetermined 


24GA0716 


H 


Historic site 


Private 


Ntl. Register Listed 


24GA0788 


H 


Historic ranger station, 
CCC camp 


USFS 


Undetermined 


24GA0S40 


P,H 


Historic ranger station, 
prehistoric 


USFS 


Consensus 
determination 


24GA0S43 


P,H 


Historic ranger station, 
prehistoric material 


USFS 


Undetermined 


24GA0S44 


P,H 


Historic ranger station, 
prehistoric material 


USFS 


Undetermined 


24GA0S72 


P 


Lithie Scatter 


USFS 


Undetermined 


24GA0S74 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0S75 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0S76 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0S77 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0985 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0986 


P 


Lithie scatter 


USFS 


Undetermined 


24GA0987 


P 


Lithie scatter 


USFS 


Undetermined 
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Smithsonian 
Site No. 


Time 
Period 


Site Type 


Owner 


National Register 
Status 


24GA0989 


P 


Lilhic scalier 


USPS 


Undelermined 


24GA0990 


P 


Lit hie quarry 


USPS 


Undelermined 


24GA100I 


no data 


no data 


Private 


Undelermined 


24GA1002 


P 


Lithic scalier 


Private 


Undelermined 


24GA1003 


P 


Lilhic scalier 


Private 


Undelermined 


24GA1004 


P 


Lithic scalier 


Private 


Undelermined 


24GA1042 


P. H 


Lithic scalier, 
homesle ad/faiiii st e ad 


Private 


Undelermined 


24GA1043 


P 


Lithic scalier 


Private 


Undelermined 


24GA1044 


P 


Lithic scalier 


Private 


Undelermined 


24GA1045 


P 


Lithic scalier 


Private 


Undelermined 


24GA1046 


P 


Lithic scalier 


Private 


Undelermined 


24GA1047 


P 


Lithic scalier 


Private 


Undelermined 


24GA1048 


P 


Lithic scalier 


Private 


Undelermined 


24GA1052 


P 


Lithic scalier 


Private 


Undelermined 


24GA1053 


P 


Lilhic scalier 


Private 


Undelermined 


24GA1064 


P 


Lithic scalier 


State 


Undetermined 


24GA1071 


H 


Hisloric bridge 


Private 


Undelermined 


24GA1072 


P 


Lithic scalier 


National Wildlife 
Refuge 


Undelermined 


24GA1076 


P 


Lithic scalier 


Private 


Undelermined 


24GA1093 


H 


Historic load/trail 


USPS 


Undelermined 


24GA1097 


H 


Historic mining 


Stale, other 


Undelermined 


24GA1130 


P 


Lithic scalier 


Private 


Undelermined 


24GA1134 


P,H 


Lithic scalier and 
historic lo^ stiucture 


Private 


Undelermined 


24GA1135 


H 


Historic log structui-e 


Private 


Undelermined 


24GA1143 


P 


Lithic scalier 


Private 


Undelermined 


24GA1155 


P 


Lithic scalier 


USPS 


Undelermined 


24GA1156 


no data 


I_ookoiit 


Private 


Undelermined 


24GA1157 


P 


Lithic scalier 


USPS 


Undelermined 


24GA1160 


P 


Lithic scalier 


MDT, other 


Undelermined 


24GA1162 


P 


Lithic scalier 


Private 


Undelermined 


24GA118I 


P,H 


Lit hies, lookout 


Combination 


Undelermined 


24GA1199 


P 


Lithic scalier 


USPS 


Undelermined 


24GA12O0 


P 


Lithic scalier 


USPS 


Undelermined 


24GA120I 


P 


Lithic scalier 


USPS 


Undelermined 


24GA1203 


P 


Lithic scalier 


USPS 


Undelermined 


24GA121I 


P 


Lithic scalier 


Private 


Undelermined 


24GA1213 


P 


Lithic scalier, tipi ring 


USPS 


Undelermined 


24GA1344 


H 


Historic load/trail 


USPS 


Undelermined 


24GA1357 


H 


Historic i-oad/trail 


USPS 


Undelermined 


24GA1360 


H 


Hisloric load/trail 


USPS 


Undelermined 
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Smithsonian 
Site No. 


Time 
Period 


Site Type 


Owner 


National Register 
Status 


24GA1363 


H 


Hisloric i-oad/lrail 


USFS 


Undelermined 


24GA1365 


H 


Historic i-oad/lrail 


USPS 


Undelermined 


24GA1366 


H 


Hisloric load/lrail 


USFS 


Undelermined 


24GA1370 


P,H 


Hisloric i-oad/lrail, 
prehistoric 


USFS 


Undelermined 


24GA137I 


H 


Hisloric load/lrail 


USFS 


Undelermined 


24GA138I 


P 


Lilhic scalier 


USFS 


Undelermined 


24GA1508 


H 


Hisloric bridge 


MDT 


Undelermined 


24GA151I 


H 


Hisloric bridge 


MDT 


Undelermined 


24GA1528 


P 


Lilhic sc alter 


Nodala 


Undelermined 


24GA1548 


H 


Hisloric log siruclure 


Nodala 


Undelermined 


24GA1549 


P 


Lithic scalter 


Nodala 


Undelermined 


24GA1550 


P 


Lilhic scalter 


Nodala 


Undelermined 


24MA2033 


H 


Hisloric log siruclure, 
oulbuildin^s 


BLM 


Undelermined 


24MA2038 


H 


Hisloric mining debris 


BLM 


Undelermined 


24MA2129 


H 


Hisloric irrigalioii 
syslem 


Private 


Unresolved 



'Potenlial general time periods: P=prehisloric, H=historic, 

Ownership: BLM=Bureau of Land Management, USFS=Foresl Service, MDT=Montana 
Deparlmenl of Transporlalion 
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GallalJn River ORW Design Jliou EIS Monliinj Dcpiirlmcul of EnvJronmcnuE Qualily 

Scfiicinbcr 2006 



GallalJiL River ORW Design Jliou EIS Monliina Dcpiirlmcul of Enviraumcnliil Qualily 

Scfii ember 2006 



Appendix F 



June 14, 2006 

Prepai-ed by: Tom Osboiiie aiid Shane Boflo 

Re: Rationale and Explanation for Final Aquifer Vulnerability Footprint Map, 

Gallatin Outstanding Resource Water EIS 

A draft Technical Memorandum on this topic was distributed Januaiy 18, 2006 for review and 
comment by the GANDA Gallatin River Outstanding Resource Water (ORW) EIS pi-oject team 
and the Montana Department of Environmental Quality (DEQ). Comments wei'e I'eceived on 
January' 26, 2006 fi-om Eric Regensberger of the DEQ. This memorandum piovides 
documentation of the pi-ocedures used to evaluate the Gallatin River Aquifer Vulnerability 
Footprint Map for the Drafl EIS, and incorporates the ediis and suggestions received. 

HydroSolutions performed an aquifer vulnerability assessment and prepared a vulnerability 
"footprint" map in suppoil of the Draft Gallatin River ORW EIS. The descriptor, "footprint", 
was used because the sliallow groundwater system has a direct hydraulic connection to the 
Gallatin River within this area, and because DEQ would likely apply nondegradation review of 
water quality to subdivision development within this area. In addition, other activities subjecl lo 
water quality |>ermitling and nondegradation rules could also be reviewed by DEQ. 

This Technical Memo is a summary of the background and rationale used to evaluate Ihe 
hydrogeology along the Gallatin River and to identify aieas where the shallow aquifers are in 
direcl hydraulic communication with Ihe Gallatin River or principal tributaries to the Gallatin 
within the study area, and therefore are likely to transmit contaminants to the river. The main 
goal of this study is to apply standaid hydiogeo logic methods and utilize existing information to 
produce scientifically defensible analyses and interpretations suitable for the |x>licy and 
management objectives of the DEQ. 

Groundwater vulnerability to contamination was defined by the National Research Council 
(Focazio et al. 2000) as "the tendency or likelihood for contaminants to reach a specified position 
in the gi-oundwater system after introduction at some location above the uppermost aquifer." Li 
the context of Ihe Gallatin River ORW assessment, the "specified position in the groundwater 
system" of most interest is anywhere that groundwater will likely discharge to the river; that is, 
where groundwater is in direct hydrologic connection with the river. We |>erformed a ty|>e of 
vulnerability study which is termed an "aquifer- sensitivity" or "intrinsic-susceptibility" 
assessment. This measure of the relative ease with which water enters and moves through an 
aquifer is a characteristic of the aquifer and overlying material and hydi-ologic conditions, and is 
independent of the chemical chaiact eristics of the contaminant and its sources (Focazio et ak 
2000). 

This study began with the review of hydrologic and geologic publications, literature, and data 
which specifically targeted the Gallatin River watershed, and provided examples of analogous 
vulnerability assessments conducted elsewhere, or were appi-opriate references for this work. 
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Based on this review, the methodology deveIo|ied for the vulnerability assessment is a hybrid of 
a "subjective rating method" and a "process- based method". Subjective methods produce 
categories of vulnerability (usually high, medium and low) that are targeted for use by agencies 
to achieve policy or management objectives. Pixxess methods apply scientific methods or 
models to calculate the distribution of vulnerability based on movement of water and solutes. 
This method often lequires fuilher interpietation prior lo use by agencies and others. 

This vulnerability assessment stems from a previous study by David O. Baldwin, whose 1997 
Masters thesis was "Aquifer Vulnerability Assessment of the Big Sky Area, Montana" 
Department of Geological Engineering, Montana Tech of the University of Montana. This study 
was an assessment of the intrinsic vulnerability of local aquifers at Big Sky, Montana. A 
Geographical Information System (GIS) was used as a platform to analyze the data and publish 
vulnerability maps. Baldwin's work was, in part, funded by the Montana DEQ. Baldwin 
authored a second report for DEQ entitled "Hydrogeologic and Hydrochemical Investigation of 
the Big Sky Area" (Baldwin 1996). This report is a baseline hydrogeologic and water quality 
evaluation of aquifers in the Big Sky area. 

The Baldwin studies included only the watershed of the West Fork of the Gallatin River. 
However, most of the rock unhs and aquifers assessed in that study are also found thioughout the 
study area for the Gallatin River ORW EIS. Subsequent to the Baldwin studies, a geologic map 
of the Ennis 30- x 60- Quadrangle was completed by the U.S. Geological Survey (Kellog and 
Williams, 2000). This assessment used the USGS rock classification system and made 
appropriate translations fi-om Baldwin's rock categories where variations occurred based on 
geologic age, lithology and map positions. The assignments of aquifer vulnerability classes and 
correlation with Baldwin's study are summarized in Table F-l. Where geologic units were not 
specifically categorized by Baldwin, the vulnerability rating was assigned on the basis of 
estimated aquifer characteristics inferred from hlhology, field inspection and experience. 

The vulnerability cnleria in the Baldwin studies (Baldwin, 1996; 1997) were: 

■ Aquifer characteristics 

■ Soil media 

■ Depth to groundwater, and 

■ Geologic units comprising the vadose zone. 

Baldwin assigned vulnerability rankings to geologic units based on estimates of saturated 
hydraulic conductivity (K). To estimate gioundwater velocities HydroSolutions used values of 
hydraulic conductivity and hydraulic gradient from Baldwin and fi-om engineering studies 
conducted for subdivisions in the Big Sky area (Morrison-Maierle 1997, 2005), along with 
effective porosity information from published sources. Aquifers with rapid groundwater 
velocities resuh in a more direct hydraulic connection with the Gallatin River, and the zone of 
direcl connection extends a greater distance from the river. The best estimate of the average 
linear velocity of groundwater in each type of aquifer was determined, and the corres|X)nding 
distance of groundwater travel in one year (1-Year Time of Travel, or 1-Year TOT) was 
determined as indicated in Table F-2. The l-Yeai' Time of Travel distance from the edge of the 
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Gallalin River for each aquifer type was used as one of Ihe setback criteria in the vulnerability 
footprint map. The 1 -year TOT is selected as criteria because of the following: 

■ It is a well established basis for aquifer vulnerability assessments (Focazio el al. 2000) 

■ It is already used by other DEQ programs such as Wellhead Protection 

■ A TOT less than one year provides little opportunity for dilution and attenuation of 
contaminants 

■ TOT may be estimated with limited hydrogeologic data, and 

■ TOT may be verified by hydrogeologic testing which is often already performed in (he 
planning stages of subdivisions and other significant land developments. 

The distribution of the geologic units along the Gallatin River ORW study area into aquifer 
vulnerability categories (high, moderate and low) based on this evaluation is pi-ovided in Table 
F-3. Highly -vulnerable aquifers have a relative high inherent |x>tenlial for contaminant transpoil 
to the Gallatin River, while low- vulnerability aquifers have relatively low inherent contaminant- 
transpoil potential, based on the best estimates of groundwater velocities from available 
information. 

The vulnerability fooCprint map was produced by applying the criteria and classifications shown 
in Tables F-1, F-2 and F-3 with other criteria fi-om studies by Baldwin (1997) and Woessner et 
al. (1996), including depth to groundwater, map|>ed septic system plume length, and whether the 
aquifer is confined or unconfined. The resuhing footprint map guidelines and setback distances 
established for each category of aquifer vulnerability are summarized in Table F-4. 

The procedure for mapping the extent of the aquifer vulnerability footprint is as follows: 

■ The one-yeai' TOT setback as shown in Table F-4 was applied to each geologic unh in 
contact with the river, where that unit was likely to be unconfined by other low 
permeability rock units. 

■ The West Fork and hs tribularies were mapped in general conformance to the criteria 
applied by Baldwin (1997); other tributaries were mapped from their confluence with the 
Gallalin River mainstem to the most upstream extent of high vulnerabihly units in direct 
contact with the mapped blue line depicting that tributary. 

■ The selback distances in the first row of Table F-4 were applied fi-om the outermost 
banks of the Gallal in River or tributaries, as determined on 1 :24,000 scale base maps. 

■ Setback distances were modified where: a) topographic contour lines indicated the land 
surface was 40 feet or greater above river elevation (indicating that the depth (o 
groundwater at that point was probably 25 feel or gi'eater), except that the minimum 
setback distance was 300 feet. 

■ A minimum selback was applied to the Madison Group everywhere, regaixlless of 
elevation, due to potential for karst conditions and known springs that discharge to the 
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Galfalin River. This distance was nol less Ihan the shorter of: a) '/2-mile; b) the ridge top 
of Madison Gi-oup closest to the river; or c) a change to another geologic unit. 

The "40 foot elevation above river level modification" was derived fi-om Baldwin's "high" 
vulnerability cnteria of 25 feet or less lo the water table. Using the water table gradient maps in 
Baldwin (1997), it was estimated thai when the land surface elevation is 40 feel or greater above 
the river, the depth to the water table is likely to be at least 25 feet. The existing U.S. Geological 
Survey topogiaphic maps use 40- foot topogiaphic contour intervals, thus allowing for 
reason ably -accurate inter|X)lations of the 40-foot elevation criteria in creating the vulnerability 
footprint map. 

The minimum of a 300-foot setback from the river was obtained from studies of septic system 
plumes conducted by University of Montana hydi-ogeology Professor William Woessner, and his 
students (Woessner et al. 1996). These studies were conducted in shallow gi-oundwater settings 
near Missoula, which may not differ greatly from the Gallatin River valley. Their studies 
indicated that contaminants fiom residential septic systems could be measured in the aquifer at 
distances over 200 feel from the source. A Masters of Science degree report by Boer (2002), 
also of The University of Montana Department of Geology, evaluated sources of nitrate 
contamination to shallow groundwater near Lolo, Montana. He found concentrations of nitrate 
down-gradient of un-sewered subdivisions were commonly above 2.5 mg/L and reached 4.6 
mg/L. He re|X)rted that nitrate- contaminated gi-oundwater dischaiged directly to the Bitterroot 
River, and could potentially exceed the 0.010 mg/L trigger for non- degradation review. 

The Madison Group aquifer is karstic, meaning it has large solution cavities and interconnected 
openings. Studies by Montana Stale University student John Schaffer, under the direction of 
Earth Science Professor Steven Custer, demonstrated that the Madison aquifer dischaiges about 
70 cubic feet per second (cfs) of groundwater year-round to the Gallatin River near Big Sky. 
This discharge occurs in a series of springs which are visible along the Gallatin River both above 
and below the confluence with the West Fork. Snowflake Springs, just north of the Yellowstone 
National Park boundary, also visibly discharges a large quantity of groundwater directly to the 
Gallatin River. Gioundwater can travel long distances in shoil times in karsi aquifers, with little 
attenuation of contaminants. The setback distance was based on the shorter of the I -Year TOT 
(1/2-mile), the distance to the closest ridge top from the Gallatin River, or a change to another 
geologic unit. 

HydroSolulions applied the above methodology by computer-aided mapping in an ArcGIS 
environment. A GIS specialist magnified successive portions of the study area, and drew the 
outline of the vulnerability footprint area according to the above criteria. The outline was 
checked by an ex|ierienced hydrogeologisl. 

All contamination rating systems of this kind have limitations. Limitations of this method, 
include, but are not limited to the following: 

■ The vulnerability footprint map is based on existing information. Field studies were not 
conducted specifically for this evaluation. 
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■ Hydrageologic data from Baldwin ( 1997) are limited and may not lepresenl Ihe full range 
of parameters found in Ihe geologic units along the mainstem of the Gallalin River. 

■ Hydrogeologic characteristics vary subsl ani ially even within specific geologic unils and 
tlie calculated setback distances vary with the paiameters used in the calculations. The 
available hydrogeologic informalion was noi sufficient to perform sensitivily analysis. 

■ The scales of the geologic maps and topographic maps limit Ihe accuracy of the line used 
to define Ihe vulnerability footprint area. 

■ II was assumed thai the Gallatin River and its tributaries aie a-"gaining" stream system, 
that is, groundwater discharges to the river. In places it is possible that the river 
discharges to the groundwater system, ahhough evidence of this type of discharge was 
not found. 

■ Attenuation of contaminanis is no( specifically considei-ed in developing the footprint 
map, since contaminants vary markedly with respect to attenuation mechanisms. The 
footprint map is consistent with advective groundwater trans|X)rt of conservative 
contaminants. 
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Geologic 
Svmbo] Deacriplion of Geologic Uiiils In Footprint 

Qal Alluvium 

Q \ Land slide depo si rs 

Qcl Colluvmm and loe^s 

Qg Terrace -grave I deposits 

Qti Till 

Everts Fm., Virgelle Sandslone^ Tele^aph Creek. Fm., Cody Shale^ Frontier 

Ku Fm., and Mo^v^y Shale 

Kmo Mowry Shale 

Km( Muddy Sandstone and Thermopolis Shale 

Kk Kootenai Fm. 

Jm Morrison Fm. 

JTiTJ Morrison Fm., Ellis Group, and Woodside Siltstone and Dinwoody Fm. 

Ps Shed horn Sandstone 

Pmqa Qiiadraiid Sandstone, Amsden Group, and Snowcrest Range Group 

Mm Madison Group 

MDtj Three Forks Fm., and Jefferson Fm. 

Cmi Park Shale, Meagher Limestone, Wolsey Fm., and Flathead Sandstone 

Agp Granile porphyry of Hell Roaring Creek 

Agg Granitic oithogneiss 

Aqf Quarlzofeldspalhic gneiss 

Aam Honiblende-plagioclase gneiss and amphibolile 

Abs Biotile shisi 

Abh Biotile -hornblende gneiss of Beartrap Canyon 



Vulnerabilit} 
Class # 


Bald win ^5 
Class 


Relative Ground waler 
Velocity 


3 
1 


3 
1 


High 

Low 


2 


NA 


Moderate 


3 


NA 


High 


1 


1 


Low 
Moderate 


2 
2 


2 
2 


Moderate 


3 


3 


High 


3 


3 


High 


2 


2 


Moderate 


2 


2 


Moderate 


3 


3 


Higli 


3 


3 


Higli 


3 


3 


High 


2 


2 


Moderate 


2 


NA 


Moderate 




NA 


Low 




NA 


Low 




NA 
NA 


Low 
Low 




NA 


Low 




NA 


Low 



Geologic unit symbols and description from Kellog and Williatns (2000). 

Aquifer Vulnerability Ranking: 3 - Highest, 2 - Moderate, 3 - LowesI vulnerability (Baldwin, 1997). 

NA - Class if icalion by Baldwin (1997) not available; classified based on lilhology, field inspeclion and experience. 

Relative groundwaler velocity based on calculations in TableF-2. 
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Table F-2. Groundwater Vefoeilv and One- Year Time Of Travel Distance Calfufations. 



Hi^li Velocity Unconsolidated Units 








Information Sources 


Hvdraulic Coiiductivirv 


K 


1115 


ft/d 


Pnin ping Test of Ram shorn Subdivision #T-2 Well (Morrison-Maierle 1997) 


Gradient 


i 


0.0125 


ft/ft 


Determination of Significance for Ramshorn Subdivision (DEQ 1998) 


Effective Porositv 


n 


0.25 




Coarse -Medium Gravel [Walton 1996) 


Average Linear Groundwater Velocity 


V 


55.75 


ft/d 




1 YearTravel Distance 




20349 


ft 




Hi^h Velocity Sedimeiilary Unils 










Hvdraulic Conduclivitv 


K 


1136 


ft/d 


Pumping Test of Well RR#4, Rimrock Subdivision (Morrison-Maierle 2005| 


Gradient 


i 


0.00125 


ft/ft 


Rinirock Subdivision Aquifer Test Resnits (Morrison-Maierle 2005) 


Effective Porosity 


n 


0.2 




Fracture storage plus matrix storage (Freeze and Cherry 1979) 


Average Linear Groundwater Velocity 


V 


7.10 


ft/d 




1 YearTravel Distance 




2592 


ft 




Moderate Velocity Sedimentary Units 










Hydraulic Conductivily 


K 


3.16 


ft/d 


Geomean of K for "Moderate" conductivity units (Baldwin J 997) 


Gradient 


i 


0.OE6 


fi/ft 


Fractnred rock gi"adient [Baldwin I997j 


Ef fee live Porosity 


n 


0.05 




Fractured shale (Freeze and Cherry 1979) 


Average Linear Groundwater Velocity 


V 


5.44 


fi/d 




1 YearTravel Distance 




19E5 


ft 




Low Velocily Units 










Hydraulic Conductivily 


K 


1 


fi/d 


Average K for "Low" conductivity unit iBaldwm 1997) 


Gradient 


i 


0.OE6 


fi/ft 


Fractured rock gradient (Baldwin 1997) 


Ef fee live Porositv 


n 


0.025 




Mid-range of fraclured crystalline rocks (Freeze and Cheny 1979) 


Average Linear Groundwater Velocity 


V 


3.44 


ft/d 




1 YearTravel Distance 




1256 


ft 





Average Linear Groimd water Velocity (V) = (Ki)/n. 
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Table F-3. Aquifer Vulnerability Assessment And Footprint Map Guidelines For Gallatin River Outstanding Resource Water Draft 
EIS. 



Higlily Vuliierabie 

Unconsolidated Units 

(high groundwater 

velocilv) 


Higlily Vulnerable Bedrock 

Units 
(hieli sioundwater velocilv) 


Moderately Vulnerable Geologic 

Units 

(moderale gioundwater velocitv) 


Low Vulnerability Geologic 

Units 

(low gmundwaler velocilv) 


Ranlt: 3' 


Rank: 3 Ranki 2 Rank; 1 


Qal- Alluvium 


Kmt- Muddy Sandslone and 

Thermopolis Shale Qci- Coiliiviun] and loes^ 


Ql- Landslide deposits 


Qg- Terrace-gravel 

deposits 


Kk- Kootenai Frti. 


K.U- Everb Fiii., Virgelle Sandstone, 
Telegraph Creek Fm., Cody Shale, 
Frontier Fm., and Mowry Shale 


Qli-Till 




Ps- Shedhorn Sandstone 


Kmo- Mowry Shale 


Agp- Granile porphyry of Hell 
Roaring Creek 




Pmqa- Quadrond Sandslone, 
Amsden Group* and Snowcrest 
Ran^e Group 


Jm- Morrison Fm. 


A^^- Granitic orlhopneiss 




Mm- Madison Group 


JtriL- Morrison Fm., Ellis Group, and 
Woodsidc Sillslone and Dinwoody 
Fm. 


Aqf- Quarlzofe Id spathic eneiss 






MDtj-Three Forks Fm., and Jefferson 
Fm. 


Aam- Hornblende-plagioclase gneiss 
and amphibolite 






Cmi- Park Shale, Meagher 
Limestone, Wolsey Fm., and Flathead 
Sandstone 


Abs- Biotile shist 








Abh- Biotile-horn blende gneiss of 
Beartrap Canyon 



Ranking of relative aquifer vulnerability (3 = highest vulnerability) adapted from Baldwin (1997) with interpretations for additional units based on 
eslinialed aquifer properties. 
■■ Geologic unit names and abbreviations taken from 1:100000 scale geologic map (Kellog and Williams 2000). 
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Table F-4. Setback Criteria For Pol«iitiaI Contaminant Sources From Mainstem Of Gallatin River And Perennial Tributaries By 
Character islics Of The Uppermost Aquifer 



Highly Vulnerable 

Coarse-Grained Units 

(hish sroundwater 

velocity) 


Highly Vulnerable Geologic Units 
(hish ei'ouiidwaler velocily) 


Moderately Vulnerable 

Geologic Units 

(moderate gioundwater velocity) 


Low Vulnerability Geologic 

Units 
(lower groundwater velocilv) 


Rank: 3 


Rank: 3 


Rank: 2 


Rank: 1 


Full exrenl of connnuous 
deposit in conlact wilh 

Gallalin River or 
tribulcii-iesd-YecirTOT is 
greater than 1 milel . 


A setbuck of '/?-mile [2640 feet) " 'Ahere 
the aquifer is unconfined, or 


A selback of 2000 feel " where Ihe 
aquifer is unconfined, or 


A selback of'^-mile (I 320 feel)" 
where Ihe aquifer is unconfined, or 




A setback from Ihe Galliilin River or 
Iribiilaries where land surface is 40 feet 
or greiiter above average river elevation in 
Ihe shorlest linear direction. 


A selback from the Gallatin River 
or Iributaries where land surface is 
40 feet or grealer above average 
river elevalion in the ^hortesl linear 
direction. 


A setback from Ihe Gallalin River or 
Iributaries where land surface is 40 
feet or greater above average river 
elevation in Ihe shorlest linear 
direction. 




except, thai Ihe minimum selback shall 
nol be less than 300 feet; 


excepi, Ihat the minimum setback 
shall not be less ihan 300 feel; 


excepi, thai the minimum selback 
shall nol be less Ihan 300 feel; 




except, if bedrock aquifer is shown to be 
confined, the minimum setback of 300 
feet' applies. 


excepi, if bedrock aquifer i^ shown 
lo be confined, Ihe minimum 

setback of 300 feet ' jpplies. 


excepi, if bedrock aquifer is shown to 

be confined, the minimum setback of 
300 fee[ '" applies. 




except, the minimum selback for Madison 
Group (Mm) shall not be less ihan Ihe 
shorler of V^-mile, the Madison ridge top 
closest lo Ihe river, or a change in 
geologic unil. 







"Setback dislance based on One-Year Time of Travel dislance calculated from best available dala. 

40-foot elevation difference resulls in eslimated 25-feel or more above the water table; criteria from Baldwin (1997). 
■'SOO-foo! setback distance interpreted from septic system plume studies by Woessner et al. (1996). 
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Wastewater Treatment Systems Evaluation and Comparison 
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Prepared by: Eric Detmer,PE 

subject: Treatment System Evaluation, Gallatin ORW Project 

date: April 18,2006 



All evalualLon of resLdential septic treatmenl systems was performed for the purpose of 
idenlLfying ranges of treatment capabiUlLes, costs and inslallation/operalLonal constraints. Two 
types of treatment efficiencLes were evaluated, potential nitrogen (N) removal and phosphorous 
(P) removal; N and P were defined as the limiting conslitnenls in a previous nondegradalion 
nutrient loading analysis for the project area, therefore, Ihey were the only parameters of interest 
for this analysis. Next, capital and operations/maintenance costs were evaluated, and a 30-year 
nel-presenl-value was then calculated to piovide a means for comparison among systems whh 
high up-fi-ont costs (and low maintenance costs) versus systems with high long-term maintenance 
costs (and low up-front costs). Costs were gatheied from a mix of published sources, cost 
estimating manuals (e.g., R.S. Means), vendor quotes and engineering estimates. Finally, 
installation and operating constraints were evaluated for each treatment system. 

Table G-l on the following pages summarizes the resuhs of the evaluation. A number of 
subsuiface wastewater treatment systems (SWTS) were evaluated and include: 

• Conventional septic system with gravity drainfield (for use as a baseline); 

• Conventional septic system with pressurized drainfield distribution (additional baseline); 

• Recirculating sand filler; 

• Recirculating textile fiher; 

• Trickling fiher; 

• Sequencing batch reactor; 

• Aerobic system; 

• Intermittent sand filter / elevated mound system; 

• Incinerator toilets (blackwater diversion); 

• Composting toilets (blackwater diversion); and 

• Chemical precipitation for phosphorous removal. 

Finally, each system was compaied with Montana Department of Environmental Quality's list of 
approved nitrogen-reducing treatment systems (farthest right column in Table G-l). If the system 
is not approved, the SWTS would need to be evaluated for nitrogen -reducing (or phosphorous- 
reducing) designation; this process typically takes 60-day. 
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Table C-1. Treatment System Evaluation, Gallatin ORW Project 




















DEQ Nitrogen- 




















Reducing System 








Typical 


Capital Costs 


Operations and 








Status [ARM 






Typical Nitrogen 


Phosphorous (P) 


(includes 


Maintenance 


NPV (30 years, 






17.30.702(9 )(10) 


Treatinenl Type 


Description 


<N) Removal 


Removal 


installation) 


iO&M) Costs 


8% ROR) 


Cost Basis 


Const rain Is 


and (11)1 


Baseline Septic System 


Traditional 


Septic tank with adjacent drain 


Typically removes 


9% (Etnieret al. 


Highly variable. 


$531 |ier septic 


$6,761 


O&M (Scenic City 


The traditional decentralized 


None 


Seplic Tank and 


field 


about 25^ of total 


2005) 


engineer cost 


tank pump trip 




Pumping vendor 


wastewater treatment system of 




Gravity -Fed 




nitrogen (Metcalf & 




estimate of 






quote), recommend 


choice. Passive system with no 




Absorption Drain 




Eddy 1991). DEQ 




$6,000 used. 






pumping 1,500 


power requirements. Septage 




Field 




estimates 17%. 










gallon tank eveiy 4 
years. 


i-emoval usually requires 
pi-ofessional services, but these 
aie readily available in the project 
aiea. 




Traditional 


Septic tank with adjacent pump- 


Typically removes 


9% (Etnieret al. 


Highly variable. 


$531 |ier septic 


$8,711 


O&M (Scenic City 


The traditional decentralized 


None 


Septic Tank with 


supplied drain field 


about 25^ of total 


2005) 


engineer cost 


tank pump trip 




Pumping vendor 


wastewater tieatment system of 




Pressuiized 




nitrogen (Metcalf & 




estimate of 






quote), recommend 


choice. Passive system with 




Distribution 




Eddy 1991). DEO 




$7,000 used. 






pumping 1,500 


limited power requirements for 




System 




estimates 17%, 










gallon tank eveiy 4 
years. Estimate 
$100 per year for 
|x>wer associated 
with pump. 


pressurized dosing of the drain 
field. Septage removal usually 
requires professional services, but 
these are readily available in the 
pi-oject area. Pump may require 
maintenance and/or replacement. 




Alternative Subsu 


rface Wastewater Treatment Systen 


IS 
















Recirculating 


Aerobic, fixed-film bioreactor. 


45-75% (EPA 


Phosphorus 


$8,000 to 


Annual power 


$17,033 to 


EPA 2002 for 


Requires careful constiuction 


Level 2 (no 


Sand Filler 


System is an add-on to a 


2002). 


removal drops off 


$11,000 (EPA 


cost of$90- 


$19,811 


capital costs and 


techniques. System requires 


spec ific 




traditional septic tank and drain 




from high 


2002) for sand 


120/yearplus 




power/mgmt O&M 


electric power; power outages 


mod e l/m an u fact ur 




field. Consists of a lined 




|>ercentages to 


filter. $6,000 


in s|>ect ion/man 




costs. Scenic City 


will stop the process from treating 


er listed) 




excavation filled with uniform 




about 20 to 30 


for septic 


agement costs 




Pumping 


the wastewater, and prolonged 






washed sand that is placed over 




|>ercent after the 


system and 


of between 




(Bozeman, MT) 


outages would be likely to 






an underdrain system. The 




exchange capacity 


drain field. 


$l50-200/year 




vendor quote for 


generate some odors. Inspection 






wastewater is dosed onto the 




of the med ia 




(EPA 2002). 




septic tank 


and operation/maintenance needs 






surface of the sand thi-oiigh a 




becomes exhausted. 




Septic tank 




pumping (1,500 


aie primarily related to inspection 






distribution network and allowed 




Some media and 




requires pump 




gallons every 4 


and calibration of the 






to percolate thiough the sand to 




media mixes have 




out every 4 




years). 


recirculation pump and contiols. 






the underdrain system. The 




very high iron 




yeai's. 






Eor sand media units, frequent 






underdrain system collects and 




and/or aluminum 










removal of vegetation and 






recycles the filter effluent to a 




content that extends 










scraping of the surface aie 
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Table C-1. Treatment System Evaluation, Gallatin ORW Project 


Treatinenl Type 


Description 


Typical Nitrogen 
(N) Removal 


Typical 

Phosphorous (P) 

Removal 


Capital Costs 

(includes 
installation) 


Operations and 
Maintenance 
iO&M) Costs 


NPV (30 years, 
8% ROR) 


Cost Basis 


Constraints 


DEQ Nitrogen- 
Reducing System 

Status [ARM 

17.30.702(9 )(10) 

and (11)] 




I'ecirculation tank for further 
processing or discharge (EPA 
2002). 




the initial period of 
high phosphorus 
removal (EPA 
2002). 










I'equired. 




Recirculating 
Trickling/ 
Textile Filler 


System is in add-on to a 
traditional septic tank and drain 
field. Effluent in septic tank is 
pumped through textile filler then 
back to septic tank and gravity 
fed or pumped to drain field. 


Removes at least 
60% of total 
nitrogen (effluent 
cone. = 24 mg/L or 
less) (DEQ 2005). 


Manufacture!' 
reports thai system 
is not designed for 
phosphorus 
lemoval, though 
some amount is 
removed during 
treatment (Orenco 
2006). 


$12,000 to 
$18,000 
(Anderson 
2006). Price 
includes septic 
system and 
drain field. 
Price includes 
first two years 
O&M. 


Assume power 
of $300 per 
yeai\ $450 per 
yeai' for O&M 
contract after 
first two years 
(Anderson 
2006), 


$18,400 to 

$23,955 


For capital and 
O&M costs, vendor 
quote (Anderson 
2006). 


More mechanically complex than 
traditional systems. System 
requires electric |X)wer. 


Level 2 (Orenco's 

AdvanTex 

listed) 


Recirculating 
Trickling Filter 
[NOTE: DEQ 
considers this 
system and one 
above as 
Recirculating 
Trickling 
Filters.) 


System is an add-on to a 
traditional septic tank and drain 
field. Effluent in septic tank is 
pumped thi-ough trickling filter 
(inside 1,250 gallon tank) then 
gravity fed back to septic lank, 
then pumped to drain field. 


Removes 

approximately TO'it 
of total N (Cotton 
2006). 


10-15'^ (EPA 
2002). 


$9,000 for 
Fluidyne'^' 
(includes 
maintenance 
contract foi' fiist 
two years), plus 
cost of sept ic 
tank and drain 
field (assume as 
$6,000). 


$100 per year 
foi' power 
(EPA 2002) 
and $500 per 
yeai' foi' 
requ ired 
maintenance 
contract 
(Cotton 2006). 
$531 every 4 
years for septic 
tank pump out. 


$20,902 


Vendor quote for 
Fluidyne"^' (Cotton 
2006) and 
engineer's estimate 
(using published 
cost data) for septic 
tank and drain field 
installation. 


More mechanically complex than 
traditional systems. System 
requires electric |X)wer. Can be 
susceptible to extreme cold. A 
piolonged interruption of electric 
supply will resuh in odors. Fiher 
flies may also be a nuisance with 
these systems if vents are not 
properly screened (EPA 2002). 


Level 2 
(Fluidyne's 
Eliminite'^' 
listed) 



Gulljlin River ORW DfM'-naluin EIS 



Miinun J Dcpamncni of EnvimnmciHiil QualJiv 

Scpi ember 2006 



Appendix G 



Table C-1. Treatment System Evaluation, Gallatin ORW Project 


Treatment Type 


Description 


Typical Nitrogen 
<N) Removal 


Typical 

Phosphorous (P) 

Removal 


Capital Costs 

(includes 
installation) 


Operations and 
Maintenance 
<0&M) Costs 


NPV (30 years, 
8% ROR) 


Cost Basis 


Constraints 


DEQ Nitrogen- 
Reducing System 

Status [ARM 

17.30.702(9 )(10) 

and (11)] 


Sequencing 
Batch Reactor 
(SBR) 


System is an add-on to a 
traditional septic tank (for pre- 
Ireatmenl) and drain field. 
Wastewater is pumped from the 
septic tank to the SBR. The SBR 
cycle is five hours long and 
consists of three hours aeration, 
sedimentation for 90 minutes, and 
emptying for 30 minutes. The 
effluent continues to the soil 
absorption system, and the excess 
sludge is sent to one of two 
sludge fiUer bags (used 
ahernately), where it is dried by 
air blown through it. When the 
activated sludge chamber is 
between cycles, it is aerated 30 
minutes every hour. Some sludge 
is recirculated as return sludge. 


Varies widely 
depending on type 
of SBR. Ranges 
between 30-80% 
(Etnieret al. 2005). 


Varies widely 
depending on type 
of SBR. Ranges 0- 
70% (Etnieret al. 
2005). 


$8,500 to 
$12,000 (EPA 
2002) installed 
for single 
residential 
systems. $6,000 
for septic 
system and 
drain field. One 
vendor quote 
indicated a cost 
of $3,500 to 
$4,500 per 
residence 
(includes septic 
tank and drain 
field), though 
not for sale to 
developments 
with less than 
15 homes (IWS 
2006). 


$350 |ier year 
for electricity 
(Etnier et al. 
2005), $400 
per yeai' for 
sei-vice 

contract (EPA 
2002). $531 
every 4 yeais 
to for septic 
tank pump out. 


$22,306 to 

$25,546 based 

on single 

family 

residence. 

$12,583 for 

development 

with 15 or 

more 
residences. 


Eor single family 
residence caphal 
and O&M cosis 
obtained from 
(EPA 2002). 
Vendor quote for 
multiple residence 
development costs 
obtained from (IWS 
2006). 


Not suitable for seasonal 
applications. Relatively high 
maintenance requirements. 
System requires electric power. 
Dried sludge requires removal 
and management (can be land 
a|>plied in yard). 


Level 2 
(International 
Wastewater 
System's (IWS) 
Model 6000 
listed) 


Aerobic System 


System is an add-on to a 
traditional septic tank (for pre- 
Ireatmenl) and drain field. Uses 
suspended growth processes. 
These units include a main 
compartment called an aeration 
chamber in which air is mixed 
with the wastewater. Air is 
typically foi'ced into the aeration 
chamber by an air blower or 
through liquid agitation. Forced 
air mixes with wastewater in the 
aeration chamber, and the oxygen 
supports the growth of aerobic 
bacteria. Typically consists of an 


15-25^ (EPA 
2002). 


10-20"^ (EPA 
2002). 


$2,500 to 
$9,000 installed 
(EPA 2000). 


$450 |ier year 
for power and 
$350 |ier year 
for requ ired 
maintenance 
contract (EPA 
2000). $531 
every 4 yeais 
for septic tank 
pump out. 


$17,262 to 
$23,280 


Capital costs fiom 
(EPA 2000). 
Assumed 6.25 kW- 
h per day, $0.0906 
per kW-h). Scenic 
City Pumping 
(Bozeman, MT) 
vendor quote for 
septic tank 
pumping (1,500 
gallons every 4 
yeai's). 


Increased annual cost from 
continuously running air supply. 
Requires routine maintenance. 
Subject to upsets under sudden 
heavy loads or when neglected 


None 
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Table C-1. Treatment System Evaluation, Gallatin ORW Project 


Treatinenl Type 


Description 


Typical Nitrogen 
(N) Removal 


Typical 

Phosphorous (P) 

Removal 


Capital Costs 

(includes 
installation) 


Operations and 
Maintenance 
iO&M) Costs 


NPV (30 years, 
8% ROR) 


Cost Basis 


Const rain Is 


DEQ Nitrogen- 
Reducing System 

Status [ARM 

17.30.702(9K10) 

and (11)] 




aeration basin and clarifier. 


















Elevated Sand 
Mound / 
Intermittent 
Sand Fiher 
(single pass) 


Aerobic, fixed-film bioreactor. 
Provides advanced secondary 
treatment of settled wastewater or 
septic tank effluent. Consists of a 
lined excavation filled with 
uniform washed sand that is 
placed over an underdrain system 
(elevated mounds do not typically 
have impermeable liner under 
media). Wastewater is dosed onto 
the surface of the sand through a 
distribution network and allowed 
to percolate thiough the sand to 
the underdrain system. The 
underdrain system collects the 
fiher effluent for fuilher 
processing or discharge (EPA 
2002). 


18-33% (EPA 
2002). 


Phosphorus 
lemoval drops off 
from high 
[percentages to 
about 20 to 30 
percent after the 
exchange capacity 
of the media 
becomes exhausted. 
Some media and 
media mixes have 
very high iron 
and/or aluminum 
content that extends 
the initial period of 
high phosphorus 
removal (EPA 
2002). 


$4,000 for 
media filter 
installed (EPA 
2002). $6,000 
for septic 
system and 
drain field. 


Annual power 
cost of 

$IOO/yearplus 
in s|>ect ion/man 
agement costs 
of between 
$l50-200/year 
(EPA 2002). 
Septic lank 
requires pump 
out every 4 
yeais. 


$13,535 


EPA 2002 for 
capital costs and 
|x>wer/mgmt O&M 
costs. Scenic City 
Pumping 
(Bozeman. MT) 
vendor quote for 
septic tank 
pumping (1,500 
gallons every 4 
years). 


Mound systems typically installed 
in areas where high groundwater 
exists. Requires electric |X)wer; 
power outages will slop the 
pixxess from treating the 
wastewater, and prolonged 
outages would be likely to 
generate some odors. lns|>ection 
and operation/maintenance needs 
aie primarily related to inspection 
of the fiher media and removal of 
undesirable vegetation. System 
should not be installed in surface 
depressions. Period raking (for 
j-eady-access types) is required to 
reduce clogging/ponding. 


Intermittent Sand 
Filter is Level lb 
(no 

mod e l/m an u fact ur 
er s|>ecified). 
Elevated Sand 
Mounds - none 
(removed fi-om 
DEQ's approval 
list as of May 1. 
2005). 


Incinerator 
Toilets 


Incinerator technology uses 
lOOOT electric heat to reduce 
human waste (urine, solids, 
paper) to a small amount of clean 
ash, which is dumped periodically 
into the garbage. 


Essentially serves 
as a foiiii of 
black water 
diversion; would 
result in a 78^ 
reduction in total 
nitrogen (EPA 
2002). Remaining 
nitrogen in gray 
water would be 


Essentially serves 
as a foim of 
black water 
diversion; would 
result in a 59^ 
reduction in 
phosphorous (EPA 
2002). Remaining 
l>hosphorous in 
gray water would 


$1,599 per 
toilet, $75 for 
shipping 
(Incinolet 
2006). 


Approximately 
$1,000 per 
yeai' in power 
consumption. 
Approximately 
$400 per year 
for bowl liners. 
Also have to 
pum|> out 
septic tank 


$20,086 


Capital costs fiom 
(Etnieret al. 2005). 
Used half of 
traditional septic 
system cost 
(presumably 
reduced gray water 
size i-equirement). 
Assumed 15 flushes 
per day (2 kW-h 


Requires significant change in 
user behavior due to use of bowl 
liners and frequent I'emoval of ash 
(manufacturer reports ash can be 
disposed in trash). Would still 
require a traditional septic system 
(albeit smaller) to handle gray 
waters. 


None 
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Table C-1. Treatment System Evaluation, Gallatin ORW Project 


Treatment Type 


Description 


Typical Nitrogen 
<N) Removal 


Typical 

Phosphorous (P) 

Removal 


Capital Costs 

(includes 
installation) 


Operations and 
Maintenance 
<0&M) Costs 


NPV (30 years, 
8% ROR) 


Cost Basis 


Constraints 


DEQ Nitrogen- 
Reducing System 

Status [ARM 

17.30.702(9 )(10) 

and (11)] 






reduced by about 
25% in septic tank 
(Metcalf&Eddy 
1991). 


be reduced by about 
9^ in septic lank 
(Emieret al. 2005). 




every 4 yeais 
($531 per 
septic tank 
pump out). 




per flush, $0.0906 
per kW-h) 






Composting 
Toilets 


Composting toilets empty waste 
into a bin or dium which is 
i-otaled eveiy 2-3 days and 
emptied out periodically. 


Essentially serves 
as a form of 
black water 
diversion; would 
result in a 7^% 
reduction in total 
nitrogen (EPA 
2(XI2). Remaining 
nitrogen in gray 
water would be 
reduced by about 
25% in septic lank 
(Metcalf&Eddy 
1991). 


Essentially serves 
as a form of 
black water 
diversion; would 
result in a 59^ 
reduclion in 
phosphorous (EPA 
2002). Remaining 
phosphorous in 
gray water would 
be reduced by about 
9% in septic lank 
(Emierel al 2005). 


Between $1,600 
and $6,400 
(depending on 
model (Etnier et 
al. 2005). 


Electricity for 
the exhaust fan 
is estimated to 
be $100 per 
yeai; also have 
to pump out 
septic tank 
every 4 yeais 
($531 |>er 
septic lank 
pump out). 


$6.4ES to 
$10,932 


Capital costs fiom 
(Etnier el al. 2005). 
Used half of 
traditional septic 
system cost 
(presumably 
reduced gray water 
size requirement). 
Also assumed 
septic tank still 
requires pump out 
every 4 years. 


Would still require a traditional 
septic system (albeit smaller) to 
handle gray waters. Requires 
significant change in user 
behavior due to addition of 
bulking compounds, removal of 
compost^ etc. 


None 


Chemical 
Removal of 
Phosphorous 


Numerous types of chemical 
injection methods are available 
for nitrogen and phosphoious 
removal. Metal sahs (including 
ferric chloride and aluminum 
sulfate [alum]) and lime are 
added either before the septic 
tank or after (with a second 
settling tank) to achieve 
phosphorous removal. 




Using alum, 50- 
90% of total 
phosphorous can be 
removed (Etnier el 
al 2005). 


$2,400 for an 
alum injection 
system (Etnier 
2005). Assume 
septic 

tank/drain field 
cost of $6,000. 


Ex|>ecl to 
pump sludge 2- 
3 limes per 
yeai' ($531 per 
septic tank 
pump out) and 
$535 per year 
for chemical 
(Etnier et aL 
2005). 


$26,840.89 


Capital and O&M 
costs from (Etnier 
et al. 2005). 
Assumed septic 
tank pump out 2.5 
times per year. 


Chemical precipitation generates 
lots of sludge which must be 
managed by the homeowner. In 
addition, chemicals must be 
purchased and dosed into the 
system. Using metal sahs (ferric 
chloride) requires the water to be 
at high pH levels which must also 
be monitored. Systems are 
maintenance intensive. 


None 
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GIS Process/Model Steps 

Job Name: Gallalin River ORW EIS 

GIS Analyst: Clinl Kellar 

Date(s): Januaiy Ihrnugh March 2006 

Process Description: Calculating Acres by Land Use for the Land Use Analysis 

Data layers used for the analysis: 

■ Ownership for Gallatin and Madison counties (soui'ce: NRIS [Nalional Resource 
Information System], file dale 1/24/2006). 

■ Gallalin Canyon/Big Sky and Soulh Gallatin zoning districts (soui-ce: Gallatin County). 

■ Structures (source: Gallatin County). 

■ Big Sky Water and Sewer District Boundaiy (source: Big Sky Waler and Sewer District). 

■ The Footprint showing the vulnerability zone (source: HydroSolutions Inc., version of 
footprint used was obtained on 2/15/2006). 

■ St ew aid sh ip - easement information (source: NRIS) 

■ Color aerial oilhopholos, acquired during AugusI 2005 (source: NRIS, National 
Agriculture Imagery Pi-ogram [NAIP]). 

1. A layer containing all pai-cels in the study area (the Upper Gallatin HUC [Hydrologic 
Unit Code]) was derived from the ownership layer. These parcels were attributed 
using information from the above layers. This included: 

a. Ownership class (private or public). 

b. The zoning classification based upon the respective district (if a parcel fell 
inside multiple zoning classes, it was divided in order to calculate the total 
acreage by zone. This was recommended by Paul Bussi, Gallatin County 
Planner). 

c. Presence of a conservation easement on the parcel. 

d. The number of structures within each pai-cel (excluding Ihe following types: 
Garage, Cell Tower, Communications, Hazaidous Materials Site, Other, and 
W ater/ W a ste w at ei) . 

e. Pai-cels falling wilhin the Big Sky Water and Sewer District. 

f. Pai-cels falling within the vulnerability zone. This was determined by clipping 
the pai-cels with the footprint. The resuhing parcel layer included only those 
poll ions of the parcel which were inside the footprint. Note that islands 
within the footprint were excluded fi-om the calculation (confirmed whh 
Dennis Elliot). 

2. Using the attributes described above, a layer of all parcels to be used for the Land Use 
Analysis was created based upon: 

a. Private ownership. 

b. The total acreage of the portion of each parcel within the footprint. Note that 
any parcels which had less than 5*^ of their aiea within the footprint, of which 
was less than 0.1 acre, were not included in the layer. This was based on the 
assumption that these smaller pai\:els with a fraction of their ai-ea in the 
footprint would not be sources of impact. 

c. Parcels not falling within the Big Sky Water and Sewer District. 

3. The land use analysis parcels were further attributed to define whether they werc 
"Developed^', " Undeveloped/ Vac ant", and "Pailially Developed^\ Because of 
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Irmilations in available data, the "Partially Developed" classification was onfy used 
within the Gallaliii Caiiyon/Big Sky Zoning District. A combination of information 
was used to define developed status: 

a. The attributes described above in step 2 b, c, and d. 

b. Attributes in the ownership layer, including the following fields (and 
res|>ective values): 

i. Respropind (Vacant, Dwelling, Other), 
ii. Combldgty|>e (Restaurant, Waiehouse, etc.). 
iii. Tot_FB_Value (if a value was present here, it indicated that a 
residence may be present on the parcel). 

c. For residential land uses, a formula was used to calculate the potential for 
development based upon parcel size and zoning (note: this was recommended 
by Paul Bussi, Gallatin County Planner), where: 

Parcel Aci'cugc / Zoning density = max uufXs {residences} per parcel 
The resuh from this calculation was added to the attributes for each parcel 
coded with a residential land use value. 

d. Visual observation of parcel overlaid on top of the aerial photography. 

4. The resulting attributes in the parcel layer were summarized using a combined field 
coded whh land use, developed status, and zoning district. This table was used to 
populate the Land Use Analysis table. 

a. The development |x>tential for pailially developed parcels was determined by 
calculating the maximum number of dwellings based upon zoning and pai\:el 
size, then subtracting I to account for an existing dwelling. 

b. Resulting totals used for the Land Development table were rounded (o the 
neaiest number. 

Notes: 

■ In some cases, (he classification was based on the best judgmeni of the CIS analyst 
using the combination of data available. 

■ While using the aerial photography, the analyst could not distinguish between a 
residence and an outbuilding, thus it was assumed that any visible stiucture was a 
residence. 

■ Any recent development that was not recorded in the input data and dated later than the 
aerial photography would not be detected. 

■ Parcels coded as "Park/Open Space" or '"Common Open Space" were categorized as 
developed, since it is assumed that no further development will occur on these parcels. 

■ Parcels zoned asCI (commercial and industrial mixed use) that were not vacant were 
categorized as "Develo|>ed" regardless of the number of structures within them (per 
recommendation by Paul Bussi, Gallatin County Planner, due to the wide range of uses 
and minimums allowed within this zone). 

■ For development status, the area of the parcel within the footprint was considered. An 
example would be if the poilion outside of the footprint contained a structure, but the 
portion inside did not, and the potential for development allowed for an additional 
structure, that parcel was labeled as Undeveloped. 

■ For the Spanisli Fork area, a parcel was determined to be "developed" if a 
structure was present, regardless of size. 



GallalJn River ORW Dcsignalioii EIS MonlanaDcpaitincnl orBnvirDnmrnlal Quality 

ScTilcinbcr2006 



Appendix H 



Processing Flow: 



Inpul Layer: Parce]s_l 




Private / Public 
Zoning District 
Zoning Classi ficati on 
Number of structures 
Wiihin BSSWD 
Wilhin Footprinl 



Parcels 2 




Updale the acreage for the area 
of (lie parcel wilhin ihe 
foolj'krinl 



Parcels 3 



CalcLilale Ihepolential for development: 
Parcel Acreage (w/in footpi"int| / 
Zoning Density' 



1 




Using queries and/or visual inlerpretation of aenals, where; 

A =# of exislmg structures or olher information regarding development (described in 
allribules or visible on Ihe aerial pholograph), and 
B =The potenhal fordevelopmeni, ihiitn 

Developed: A>= B 

Undeveloped; A = 

Parlially Developed.: A < B [where B is at least 2 x's greater ihan A) 



I 



Parcels 4 




Based on: 

Zoning district 
Zon i ng c lassi fi c all on 

Development slalus 
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